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220 h.p. Compressor 
Drive indicating 
saving in number of 
ropes when replac- 
ing original ropes 
with the new 
“Supror-Sure-Grip”’ 
type, 


INITIAL DRIVE COST REDUCED 
H.P. RATINGS INCREASED BY 25/,TO 70 


PERMIT WIDER USE OF STOCK RANGE OF AB&C PULLEYS 


‘‘Supror-Sure-Grip'’ V-Ropes provide the answer to the Close up of ‘‘Supror-Sure- 
demand for a stronger, more durable V-Rope. They repre- Grip’’ ropes on the above 
sent the latest development in V-Rope Driving, exacting drive showing condition 
PUBLICATION NO. 552/1 tests having proved their efficiency and economy in use. after 18 months service. 


Phone BRADFORD 65251 Extension 73 for immediate attention 


170 Pbdy NIE 


(ENGINEERS) LIMITED. BRADFORD 3 
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MECHANICAL PRESSES 
FOR THE AUTOMOBILE INDUSTRY 


‘Presses with a Pedigree’ truly describes the line of machines bearing 
this famous name. Years of specialisation and development of presses 
for automobile production has culminated in a range of Weingarten 
machines now regarded as among the finest examples of engineering 
skill and precision available to this highly productive industry. 
Whether you are considering an extension to your existing 
plant or planning a new department it will pay you to investi- 
i a gate the Weingarten line. 


iNuserates the Weingarten 
Manufacturing programme 


WICKMAN of COVENTRY 


WICKMAN LIMITED, FACTORED MACHINE TOOL DIVISION 


FLETCHAMSTEAD HIGHWAY, COVENTRY, Telephone Coventry 40351 
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Buy engine life 
for your new B-M-C 
5.1 uime DIESELS 
with Shell Rotella Oil 


Shell Rotella Oil will maintain freedom 
from ring-stick, minimise ring and liner 


wear—and reduce scraper ring and other 
engine deposits. Its use will result in 
long mileage between overhauls 

and more working days in the year. 


SHELL ROTELLA OlL IS OFFICIALLY RECOMMENDED BY 
The A U S TIN Motor Co. Ltd. and 
MORRIS-COMMERCIAL Cars, Ltd. 





LEADERSHIP IN LUBRICATION 
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ENITHs choose HARPER CASTINGS 






























































































































































































































































































































































Harpers supply the grey iron body 
castings for the Zenith Stromberg type 
carburetter which is fitted to such 
famous cars as the Humber, Sunbeam- 
Talbot and Austin Sheerline. 

The requirements are consistent 
accuracy, freedom from porosity or 
defect, strength and high surface finish 


—all found in Harper Castings. 


Harper quality covers iron cast- Hi ARPER 


ings, and also metal pressings, 
machining, enamelling and other 
finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124(5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 
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< LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON $.W.1__ Tel.: TATE GALLERY 0286 
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iafserri Indu fior VJeltin Furnace 
CONTROL OF TEMPERATURE AT ALL CHARGE CONDITIONS 


PROL OF ANALYSIS 
LLLOYING AND HOMOGENELTEY OF MELT BY THE MECHANICAT, 


fHE BATH 
OF HARMFUL INCLUSIONS THROUGH CLEANER OPERATING 


PrCHED OFF OVER WEEK-END, THUS ENTAILING NO STAND-BY 
UPERVISION 


pecial cast irons standard sizes of 
iferri furnaces are available for molten metal outputs of 
xr hour. Particularly suitable for thin wall castings. 
yperate from cupola melted molten metal, or melt from cold 
of induction furnaces is also available for light 
ng outputs of from 100 to 1,750 Ibs. per hour and 

alloys from 50 to 4,000 Ibs. per hour. 


ed to quote for furnaces for spec ial requirements 





GWB-A. TAGLIAFERRI 


Mains Frequency Core Type 


omy 
“7” INDUCTION MELTING FURNACES 








G.W.B. FURNACES LTD. 
Dibdale W Dudley, Wores Telephone: Dudley 4284 
Prop BROS. LTD. and WILD-BARFIELD ELECTRIC FURNACES LTD 
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TRANSMISSION 


The Centrifugal Clutch 
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CONSIDERATIONS 11 






































At this stage In Our series of brief essays, perhaps it will be 
accepted that certain aspects of clutch design can be helpful in 
solving some transmission problems which originate elsewhere 
in the vehick 

Recently we noted that the spring segments of a Borglite plate 
can minimise certain faults whic h are apt to she Ww the 1s lves when 
a vehic le starts from rest. Similarly, our latest not showed that 
suitabl choice ot clutch centre can do miu h to Improve trans- 
mission behaviour at all speeds. On several earlier occasions it 
was remarked that certain difficulties could be avoided by the use 
of a centrifugal clutch. As this device, like so many things, is not 


now discuss some of its 


quite so simple as it may seem, let us 
features. 

The primary reason for its existence is, of course, to provide 
automatic engagement and release. In this way, it relieves the 
driver of the need for co-ordination of clutch pedal and accel- 
erator. Besides this simplification of driving technique, however, 
it has some valuable incidental effects 

As in the fluid flywheel, the driving torque transmissible by a 


centrifugal clutch 1S proportion il to some function of the speed. 


Centrifugal force itself of course is proportional to the square of 


the speed but its effect on the « lamping force may be altered by 
the leverage system employed. 

A simple bob-weight arrangement can be used and this does 
give a square-law relationship. However, this characteristic is not 
ideal. As we have already seen, it is desirable that the initial en- 
gagement of the friction faces (and thus the al sorpuon of back- 


lash) shall occur while the applied torque iS as small as possible. 


: In conjunction with a petrol engine, this means that the initial 








engagement must occur at very modest crankshaft speeds. On the 
other hand, the clamping force must remain light until the engine 
speed has risen to a point at which the developed torque ts adequate 
to move the vehicle from rest 

A piec c of metal suc h is the bob-weight ina centrifugal clutch 
produces a force proportional to the square of its rotational speed. 
It is this force that is utilised for clamping the driven plate and 
producing the driving torque. Unfortunately, however, the rate 
of increase of this force is rather high at speeds in excess of the 
normal engine tick-over speeds. For this reason it is desirable to 
modify the bob-we ight lever system to provide a gradual increase 
in the initial torque followed by a more rapid increase up to the 
predetermined maximum, Curves on this page illustrate the cttect 
of the lever modification on the plain square-law curve of centri- 
fugal torce. 

As so often in enginecring proble ms, this modification demands 
some judgment. There must be compromise because the spread of 
take-up 1S limited by the need to avoid « lute h slip at the lowest 
speed at which the engine would be run under load 

Two important ink ice ntal adv intages accOM pany the use of a 
centrifugal clutch. One is that clutch control requires no con- 
nection between the power unit and the chassis. This in itself 
eliminates various troubles mentioned earlier, particularly in 
connection with judder. For that reason, if for no other, the 
centrifugal clutch represents a big advance 

Secondly, there 1S the fact that thi engine governs the clutch 
and not vice versa. Because take “up l sutomMatic, the clutch is 
always working under optimum conditions. It suffers no abuse, 
conscious oF othe rwisc. (on cq ntly, aS SCT VICE records show, 
the life of the friction facings is always better in a centrifugal 


clutch than in one that 1 controll d directl by the driver 
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This concludes the series of articles on transmission 
CC jerat Dy 


BORG & BECK 


Regd 


BORG & BECK COMPANY LTD, LEAMINGTON SPA, 
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| joint and fixed 
table centre rod, r 
small and medium-sized 
os The ight-hand threading to 
— “es oint assemblies, thus providing tment which is effected 
locking the locknuts on the ball | s and turning the int 
‘bar to correct toe in or toe out. 
In addition to the ‘A’ size, whi 
- approximately 11} cwt., there aretw 
: of approximately 11] to 16 cwt. 
weight of approximately 16 to 21 
A feature of these steering joints | 
ball pin and rod which allows fo: ement of the axle over ra 


itable for front axle laden wi 


suitable for front axle lad 





ground, 
Particular attention has been pai: ion of dirt and water by the 
provision of a boot which is posi: 
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» a ao F ” Type Worm 


One of our 
Reduction Units at work 
of a hoist 


on the traverse motion 
in our stores at Milnrow. 


Taking our own medicine 


MADE UP FOR YOU IN A FEW DAYS 
A Standard Type Holroyd Worm Reduction Unit 


with a stock ratio can be made up, packed and 
despatched to you within a few days. Special 
units or worms and wheels made to order take a bit 


To see the way we use our own Worm Units all 
over our works you’d think we liked the taste of 
our own medicine better than Lancashire hot-pot. 
But it’s just because these units do so many jobs 
so very well. Which is what you’d expect from 
their prescription —special metals, rigorous testing, 


and 50 years’ experience. This formula can be... 


longer. For information on our Worm Units, and 
on new applications for them (like the crane traverse 
gear in the illustration) drop us a line at Milnrow, 
Lancs. We'll be glad to help you all we can. 


Hol royd WORM REDUCTION UNITS 


JOHN HOLROYD & COMPANY LIMITED MILNROW 
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LIGHTER + STRONGER 
NEVER RUSTING 


Engraved on * Primag’ magnesium alloy plate 





Duple Motor Bodies Limited, who built this double- 
decker bus, made extensive use of Birmabright 


aluminium-magnesium alloys. 


IF YOU THINK WE CAN HELP YOU, our Technical 


Departments will gladly advise you on the many Birmabright 


uses of aluminium alloys. Registered Trade Mark 


The Pioneer Aluminium-Magnesium Alloy 


BIRMABRIGHT LIMITED , BIRMINGHAM 32 ° BIRMETALS LIMITED 


*emn 
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INTERNAL 
BROACHING 


\vO- 
Producing 16 teeth i 
fi 
jute internal fo 


Ilustration shows 2 identical 
machines which are used for 
internal OR surface broaching as 
the type of work necessitates 
‘‘Change-over” is a simple 
operation. 


The increasing popularity of these machines is due to robust 
construction and easy adaptability to any of three broaching 
methods — Push or Pulldown for Internal Work and Surface 
Broaching. They can be supplied complete with automatic 
Broach retriever mechanism. Sizes range from 4 to 8 tons with 
24” stroke and 10 tons with 36” stroke and 15 tons with 48” stroke, 


Photographs by courtesy of Messrs. Briggs Motor Bodies, Lid : TRI 
PALIT : BUILT AND TOOLED By | AIRIy 
| C KWE i L 1001 (COMPANY LTO 
co. 


MACHINE TOOL Se e 


ALSO AT - BIRMINGHAM-TELEPHONE SPRINGFIELD 1154/5 - STOCKPORT-—TELEPHONE STOCKPORT 5241 - GLASGOW-~TELEPHOWE MERRYLEE 2622 
abBYs 
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We can supply indus- 
trial air filters to fit into 
' every type and size of 
_ scheme. Our range 
YOU Like my. is the most compre- 


/ T hae 
Ui hensive available from 






AIR as CLEAN 
one single manufacturer 
—and each filter is the 
leader in its particular 





field. Below are brief 
details of the range. 
Why not write to-day for 
BE i ia fuller information? 


One? cubic foot... 
...-OYr a million 





Euctesive ‘Menafasturing Uconee’ 


AMERICAN AIR rag? - ve PL-24 
0°" Fee A dry filter employing an inexpensive 
throw-away medium. Compact; easy 
to maintain. 
ELECTRO-PL 


A dry type electronic precipitator of 
similar constructional design to the 


Air Control! oe 


MULTI-DUTY 
I t ] { t M4 L t d A positive self-cleaning viscous im- 
n S a a l 0 nh $ . pingement filter with very high 
efficiency. 
AIRMAT 
RUISLIP. MIDDLESEX A pocket type industrial filter employing 
RUISLIP 4066 (6 lines) various types of filtering media to suit 
conditions. 
DUSTRAP 





A complete range of throw-away and 
cleanable filters in standard size frames 
employing glass wool, wire wool and 
synthetic fibres as filtering media. 
LFO 
A viscous impingement type filter for 
manual cleaning. 
CYCOIL 
A compact filter combining centrifugal 
; separation and viscous impingement, 
eteatserss BSSCESlSee specially developed for compressed 
NEWCASTLE ON TYNE GLASGOW air and large diesel engines. 
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Already this year 
we have opened 
two new Branch 
Offices and are ex- 
tending our factories 
to meet our ever in- 
creasing commitments. 
Do you specify 

Ransome and Marles ? 


Rr) | 


M BALL AND ROLLER BEARINGS 


RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT 


A 
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‘CASSEL’ 


HEAT TREATMENT SERVICE 
for the Automobile Industry 







including 
AUSTIN, FORD, HUMBER, MORRIS, 
STANDARD, TRIUMPH and VAUXHALL 


Salts and Salt Bath Furnaces for the casehardening and heat 


treatment of gears, shafts, spindles and a large number of other 


moving parts requiring high wear resistance and a good finish. 





DEMONSTRATION CENTRES 


are maintained in Birmingham, London and 
Glasgow, where customers’ problems are 


e Accurate control of temperature 
e Simplicity of operation ¢Low cost 





e High output ¢Clean, scale-free finish investigated and advice is given free of charge. 
: Treatment of work is undertaken at normal 
e Uniform results ' commercial rates. 








‘CASSEL’ HEAT TREATMENT SERVICE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.! 


C.C.164 
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trumpet 
voluntary 


The old trumpet’s doing overtime lately 
(no disrespect, Grandma!) . . . everyone 
polishing and blowing like mad. Can’t stand 
the noise of a fanfare myself—but when it heralds 
*M. & C. Service’ that’s another matter. 


Ta-ra-ra-ra!!! 


@ M 0 N KS & GR AN F LTD Britains Foremost Distributors 


BIRMINGHAM LONDON MANCHESTER GLASGOW 


sm/me 2339 
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THE CAPE ASBESTOS COMPANY LTD. 114-116 Park Street, London, W.1_ 
Telephone: GROsvenor 6022 
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It may be unfair to suggest that research people spend their time up in 
the clouds. It is fair, though, to say that they never exactly welcome 
visitors. So we are definitely breaking with tradition in inviting them 
(as we do now) to step down for a minute and take a little applause. 
No-one has done more for the CAPASCO tradition of dependable 
braking than they have; and everyone who has experienced the smooth, 


controlled, fade-free action of CAPASCO linings knows just how much 


that compliment implies. 


LAPASLA 


MOULDED BREAKE LININGS 


THE CAPE ASBESTOS COMPANY LTD. / 114-116 Park Street, London, W.1 
Telephone: GROsvenor 6022 





& 
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In its argon welding processes The British 
Oxygen Company has given industry 

a torch which has revolutionised 
fabrication in metal. The B.O.C. argon 
torch simplifies the task of the men who 
work in special metals and alloys; it 
enables them to build more quickly and 
more surely. The uses of the B.O.C. 
argon processes are already widespread 
and new applications are constantly 
being developed. For technical details 

of the processes and further information 


write to your nearest B.O.C. branch. 






The aluminium body of the famous Austin-Healey sports car 






is but one of many « xamf e use of the B.O.C. Argonare 









welding in the n lustry. There are five good 











reasons why A i o extensively used. Its 
high welding 
it pr ‘ i? 1 bright 


j 





in little or no distortion; 







welds free from 










porosity; its gas s) muinates the use of flux, and 
therefore there a eld corrosion problems, 
there is no expenst 1 cleaning; an Argonaré 
welded joint than a riveted joint and, 

when dressed, is indistinguishable from the parent metal. 







With acknowledgements to Jensen Motors Ltd. 







OXY GEN 


COMPAN LIMITED 


LONDON & BRANCHES 
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is a new method of quick and easy 


Pull Tear -Tab 
on Container 
Wall and “zip” 
its open.. 


Telephone: 


opening of containers 
EASIER MARKING 


a - an 
4 | 7 


HANDY RE-USE 
OF CONTAINERS 


P. P. PAYNE & SONS LIMITED 


HEAD OFFICE & FACTORIES 
HAYDN ROAD, NOTTINGHAM BUSH HOUSE, 
NOTTINGHAM 66648 Telephone 


P, P. Payne & Sons (Canada), Ltd., 
468 King Street West, 


Toronto, 2 B, 


Ontario, Canada. 
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LONDON OFFICE & SHOWROOMS 
LONDON W.C.2 
TEMPLE BAR 5964 


COMPANIES OVERSEAS 
P. P. Payne & Sons (South Africa), Ltd., P. P. Payne & Sons (Australia) Ltd., 
404/5 Safric House, 545 Pacific Highway, 
Corner Eloff and Plein Streets, Crows Nest, N.S.W.,, 
Johannesburg, South Africa Australia 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 

GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 


End-location adjustable. 


THE ‘MARLES’ 
DOUBLE-ROLLER 


Larger angular movement. 


GEAR, made in a Very compact box. 
range of sizes For fore-and-aft or transverse layout. 
ne Tee Trunnion of spigot mounting alternative 
of chassis. 

on heavy types. 


Wee ae Oe oe 





ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprictors of the Marles Stcering Company Ltd. 
Telepbone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 


AUTOMOBILE ENGINEER, April 1955 c 21 














WEW YA('),]§ STOVING FINISH 


mer = 


for ZODIAC bodies ff, ; 
a 







using 
METROVICK 


Infra-red 
equipment 


Briggs Motor Bodies Limited, of Dagenham 
are pioneers of two-tone stoving on cars. They 
have installed this new battery of Metrovick 
infra-red element projectors for stoving the 
lower section of the Ford luxury car, the 
Zodiac. 


Ordinary convection heating of the enamel 
resulted in the top half—already stoved in a 
lighter colour—becoming discoloured through 
re-heating. The localised infra-red oven, planned 
in conjunction with Metrovick engineers, has 
been entirely successful. Each body takes 15 
minutes to pass through the oven which is 120 
ft. long and has a total installed load of 664 kW. 





All British Ford cars are synthetic 
enamel stoved for a better and more 
durable finish. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, !7 





L 1402 
Member of the A.E.1. group of companies 
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FENNER TORQUE-ARM SHAFT MOUNTED SPEED 
REDUCERS in 4 sizes up to 12 HP. with outs 


iMer ' Fliuvinate bed plate ouphings and hang up cdiffc 


ul speeds trom 9 t« 


ALLOW 
FENNER V-BELT DRIVES 
with Taper-Lock Pulleys for 
irives up to 78 HP. Taper-Lock 
CASTLE BROMWICH bushes he simplest 
BIRMINGHAM nethod of pulley changing 
Comprehensive range of si7es 


for A, Band C V-Relts 


zg LEFT 
| 

i 

| 


RIGHT 

FENNER V-BELTS 

now capable of higher 

y powers at noextra cost giving 

7) longer life or reduced initial 
// installation cost 





























provide 


| 
| 
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Wow 
HAINSWORTH 
VARIABLE SPEED 
DRIVES 

lor use th motors uf 


K<e ‘MHP 





pecial types 
ivailable for spinning 
frame drives 


Simple and 







pusitive speed 


Arive 


selection 





pANGE FROM MA 










































TEN DATES 
I AT posttion— HOM! nd to Ath ine” 
. « (wer ™ 
NAME Managing Direct " nd to 4 
s B Hainswort! <n + a ht t 
manage o yuh in 
Asien hern Regt wht 
p. E. As* South R ae Ml et ssn anne! 
1A.f Macna worth We rn Ree anes t 
Titteringion , ern Reger — yndto tt 
H.L. 7! North bast nsennass 
G R. Mardy wridiands Re ona 
| > LID. 
iene @ co (OVERSE A>) ah to Path mete 
}. H. FENNE R rth inclust BOW | 
Sales Manage FENAPLAST FLAMEPROOF COLLIERY | 
L. 5.0 Deve assistant Sales Manas CONVEYOR BELTS —the tough PVC belting 
| | 1 D Dak ifcrally approved by the NLC_LB 
| Greater production with les 
] hell maintenance 
| | 
i | => 
1 » PENNER , 
| ¢ ore MECHANICAL 
| \ f ~*~ RUBBER PRODUCTS 
mt bration | 
| = j 
| " tings. Moulded and | 
ia : bonded units for all industrie | 
OF HULL 
| | 
| 
| LARGEST MANUFACTURERS OF V-BELT DRIVES IN THE COMMONWEALTH 
& ! 
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t 
Recurring tensions on 
(\ \ e moving arms or levers can soon 


start an ordinary nut revolving. But they don’t 


° g\t rg\i bother the versatile Nyloc. It has a special nylon insert 


which moulds itself round the bolt thread and keeps the nut firmly 


in place, whatever the strain. This nylon insert makes the Nyloc equally tenacious 


when subjected mechanical vibration, electrical impulses, temperature changes, or immersion 


in oily liquids. Once locked nothing — except a spanner — will make it lose its grip. 


di 

: ) . 
Anywhere a nut works loose you ne« simmonds self-locking nut. It may be a Nyloc, or a Fibre Nut i ~{) with fibre insert, 
’ a” 


or a Pinnacle Nut ; * with metal diaphragm. We’ll be glad to tell you which is best for your particular job. 


... Dut nothing rattles the NYLoc 


SIMMONDS AEROCESSORIES LIMITED, TREFOREST, PONTYPRIDD, GLAMORGAN. 





Branches: London, Birmingham Copenhagen, Melbourne, Sydney, Johannesburg, Amsterdam, Milan and New York 


A MEMBER OF THE FIRTH CLEVELAND GROUP 


CACI4aN 
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1utomatics, 


f 


Des ‘ast 


patent 


incorporated 


by whict 


graduated scales 


ngitudinal and cross 


G Dar 


feed from zero 


retaining unaltered the 


ALS 


providing 


infinite 


out cam changing 


WICKMAN‘ 


BANNER 


MACHINE 


TOOL 


DIVISION, 


or 
Daves Cgpitell 


Because capital which might otherwise 
be tied up in cam-making equipment can 
be used for more productive purposes. 


Ye q 
AES. Labour 
The design, manufacture, storage and 


fitting of cams, however efficiently per- 
formed, consumes valuable man-hours. 


"i a Pag 
aves Cae 7 


Space is valuable. No cams to make and 
store, slices overheads, 


r wr Pat 
INVES fone 


Real time—set-up time. Savings which 
mean higher machine utilisation and 
therefore higher profits. 

Gaus Sell 

DNS DKA 

No cams to design and make, releases 
craftsmen and tooling engineers for other 
work and relieves the cause of frequent 
production bottlenecks. 


The range of Wickman Multi- 
spindle Automatics comprises machines with 
maximum bar capacities up to 34” and 

chucking capacities up to 9”, 


Producers of 


Lim ti T E D Britain’s first carbide tools 


LANE, 


COVENTRY, 


ENGLAND —— Wimet 


367 we 
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WHY EVOLVE 
NEW STEELS? 


Among others, the automobile industry plans a vast increase in 
production, but the supply problem is not solved simply by 
ordering 50°» more of the important alloy steels. 

For every one of these steels is dependent upon the alloying 
elements used in it, and the serious shortage of even one of 
them prohibits expansion on present lines. 


THIS 1S WHERE MOLYBDENUM CAN HELP 


Molybdenum is an alloying metal chiefly used in small quantities to 
improve the physical properties of steel. 

By increasing the Molybdenum content, however, all the desired physical 
properties may be attained, and at the same time the scarcer elements 
reduced. 

This practice has already been outstandingly successful with high-speed 
tool steels in other countries. 

Molybdenum is abundant and its price is not subject to violent fluctuations. 
It comes to this country as a concentrate, free from import duty, and we 


have resources estimated to supply steelmakers for 300 years. 


WE HAVE A WHOLE MOUNTAINFUL OF 


MOLY 


CLIMAX MOLYBDENUM COMPANY OF EUROPE LIMITED, 2-3 CROSBY SQUARE 
TECHNICAL ENQUIRIES TO 99 PINSTONE STREET SHEPFIELD, 1 








LONDON, 
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Since its introduction to the British Motor Industry five 
years ago, the Laycock-de Normanville Overdrive has firmly 
established itself as the only really satisfactory Overdrive for 
British Cars. This is evident by the fact that it is now 
available on 22 of Britain's finest cars. 

% Complete control by the Driver. ye Full Power- 
sustained change. ye Engine braking in all gears at all 
speeds. ye Petrol economy. ye Reduced engine wear. 
% Reduced driver fatigue—are the six points that give the 
Laycock-de Normanville Overdrive its supremacy. 
Ask your dealer for a demonstration run, once experienced, your 
choice is clear—a car with Overdrive—The Laycock-de Normanville 
Overdrive 
A postcard will see a fully descriptive leaflet mailed to you by return. 


DRIVE WO 
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Manufactured by: LAYCOCK ENGINEERING LTD. he, 


under exclusive licence from AUTO TRANSMISSIONS LTD., COVENTRY 
Electrical controls by JOSEPH LUCAS (Electrical) LTD. 


Enquiries to: LAYCOCK ENGINEERING LTD., OVERDRIVE AND 
TRANSMISSION SALES DIVISION, WESTMINSTER BANK CHAMBERS, 
16, HERTFORD STREET, COVENTRY. WORKS : SHEFFIELD, 8 


The Laycock-de Normanville Overdrive is available on the following cars :— 








Austin Healey, Bristol 405, Doretti, Humber Hawk, Jaguar Type ‘M’, 







Jaguar XK140, Jensen Interceptor and 541, Sunbeam Alpine, Standard 
Vanguard and Vanguard Diesel, Sunbeam Mk. Ill, Triumph Renown, 
Triumph T.R.2 







Conversions arranged 









Ford Consul and Zephyr, | G. E. Neville & Son Ltd., 
Vauxhall Velox and Wyvern | Mansfield, Notts 
| 
} 







Austin Princess, A.90, A.70, 


x Jensen Motors Ltd., 
‘ and Sheerline 


West Bromwich. 








| 





COOPERS 


GASKETS - JOINTS - WASHERS - SHIMS - FILTERS - STRAINERS 


COOPERS MECHANICAL JOINTS LTD., LIVERPOOL ROAD, SLOUGH, BUCKS Tel. SLOugh 24511/5. 


Coopers’ engineers are available for consultation on your sealing problems at all times. 


Cogent 1389 
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THE FIRST 


Does filtered or unfiltered oil reach th 
engine during the first few minutes 
after starting from cold. That is 

the vital question when considering 
the choice of filters —for this is 

the time when excessive wear can 
easily be caused. 

Vokes Filters, with their high quality 
felt fabric elements offer such low 
resistance that the direct flow device 
comes into operation for the 

absolute minimum of time. Yet, 
despite this low resistance, the 
highest standards of filtration ar« 
ensured at all times. Moreover, 

the unique design and flow principles 
of the Vokes filter ensure that no 
recirculation of trapped sludge can 
take place when the direct flow 
device 18 In Operation, even under 
extreme conditions of service. 

For the sake of the first few minutes 
,.and of the years of service 


that follow, specify Vokes filters. 





VOKES LTD. Head Office: GUILDFORD, SURREY 


Vokes (Canada) Led., Toronto. 





































FEW MINUTES 








pioneers of scientific filtration 


London Office: 123, Victoria Street, Westminster, $.W.1, 


Represented throughout the world. Vokes Australia Pry. Led., Sydney. 


vim 
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Desoutter 


Fis 


ADVERTISEMENT 


RESTIGE 


When our Managing Director was a 

small boy-—-and a pretty shocking type 
he must have been— his old Nannie called 
him Master Shufflebotham. Or so he says. 
On hearing of this, Craftsmen in_ the 
Desoutter Works started a subscription list* 
for the old lady and were disappointed 
to learn she had passed on. 


*The sum collected was 


nag 
| 


—~— 


A 
| i. 


(about how good we are) 


For everyone here knows, to his sorrow, that 
the Old Man can’t and won’t leave well alone. 
Just as we really get into big production with 
some remarkable Desoutter Tool; just as the 
orders are rolling in in thousands — the dear 
Old M.D. dashes in crying “ Hold everything! 
I’ve thought of a better way !”’. Well, it’s one 
way of running a business... . 


used to toast the M.D.’s Nannie 


three times three in the local, ending with three boos for 


Shu fflebotham. 


A good time was had by all 


Desoutter tools put power into your hands 


Bros., Ltd 
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Dunlop technicians will always advise problems concerning installation of flexible piping. Write please to :— 
DUNLOP RUBBER COMPANY LIMITED ST. GEORGE'S ROAD * COVENTRY * TELEPHONE: COVENTRY 64171 
4/901 
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BBRANCHES 
at your 


service 


Cold-reduced : Hot-Rolled 
Galvanized or black, 
also mild steel plates 


up to and including Zin. 
SHEARED TO YOUR SIZES 


May we send you our stock list? 
If you would like to have it regularly, 
kindly dropa card to our nearest branch 


ch NOE i MS Fils Sa aaa 


H. F. SPENCER & CO. LTD., WOLVERHAMPTON 








Plan your 
future models 
with 


AC OIL FILTERS AC SPARK PLUGS 





AC AIR CLEANERS AND 
SILENCERS 





AC FUEL PUMPS 















AC INSTRUMENTS 


— 7) te 





_ VIRTUALLY EVERY BRITISH CAR has one or more 
AC Components designed into it on the drawing- 
board. We'll gladly help you plan a new design or 


modify an existing one. 


Write to: 


AC-DELCO DIVISION OF GENERAL MOTORS LTD., DUNSTABLE, BEDS. 


Telephone: Dunstable 1166. And Broadgate House, Coventry. Telephone: Coventry 40491 
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SOME TYPICAL 
FLEXO MOULDINGS IN 
GLASS FIBRE/POLYESTER 
FOR THE MOTOR CAR 


INDUSTRY 


We welcome enquiries for this class of work 








PLASTICS DIVISION 


FLEXO PLYWOOD INDUSTRIES LTD., SOUTH CHINGFORD, LONDON, E.4 
TELEPHONE: SILVERTHORN 2666 (7 LINES) 
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Spelaecology, extending its thin tentacles of hum@ 


exploration into the potholes and underground rivers of Hig@@arth, emphasizes 


the problems of inaccessibility. In industry and the Hp in machinery where 


maintenance for lubrication is difficult or undesir yl : his problem 
of inaccessibility is overcome by the use of “ Reservoil”’ si ed metal 
oil-retaining bearings. Feeding oil to the bearing su fa 
by capillary action, “ Reservoil” bearings ensure 


trouble-free lubrication, automatically. 


¢ i 
(YY SINTERED METAL 


Oil RETAI Butldozers are an instance where 


* Reservoil’ bearings are used to 
advantage. They are supplied in 
shapes and sizes for every normal 
medium duty, but attention is drawn 
to the range of plain cylindrical 
bearings to B.S.1. Standard dimen- 
sions. Write for Catalogue SD 40. 


THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.I1 BATTERSEA 8822 


SM 119 
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‘DRIKOLD’ 
REFRIGERATION FOR 


TRANSPORT BY ROAD 











meets all the user’s needs. 

‘DRIKOLD’ does not reduce the payload ; 
is simple and inexpensive ; 

does not require skilled operation 

or maintenance ; 

is completely reliable in operation ; 

is hygienic and free from mess. 


Full technical service is offered. 


Before ordering or building Refrigerated Vehicles look into the outstanding advantages of ‘DRIKOLD' 


“DRIKOL D | Finisar 


Enquiries to : 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 
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SELOC —- the leak- 


proof lockwasher 
—— 






> 
Grommets, cable 
sheath ends, special 
mouldings etc 


BONDED SEALS 


leakproof washers 


U-section ring seals, —_ 


also wiper and other 
special sections 


~ > 


mee] 


Flange seals and ; 
specialised bonding of O-section ring seals in a 
rubber to customers’ wide range to British and 
components American Standards. Also 
square and rectangular 


STRUD—the 
section rings 


leakproof bolt 





Whether it be an oil, grease, ga 
acid or any other fluid that n 

whether pressures are great o: 
temperature high or below zer 


Dowty Seal to suit your specific req ements 


Our extensive design and res« 


ments are always ready to advise 






selection of the most suitable spe tior i 5 
Membe, of the 
DOwry 


Group 


| 
i 


and media for your own particu 
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JIT AXLE Div 


AXLE 





To the Timken-Detroit standard of ruggedness 


The first reduction is by hypoid gearing of generous size. The final 


reduction gives a choice of two ratios through constant-mesh helical 


gearing of great strength and wearing capacity, these are engaged by 


robust dog-clutches. 


High-duty Timken tapered-roller bearings: high-duty differential. 


Brakes: hydraulic-dual primary or air-actuated. 


Front axles are also available. 


Exclusive European distributors for The Timken-Detroit 
Axle Division, Rockwell Spring and Axle Company, Detroit 
Michigan, U.S.A 


AUTOMOTIVE PRODUCTS 


COMPANY LIMITED 
BROCK HOUSE, LANGHAM STREET, 
LONDON, W.1, ENGLAND, 


GUARANTEED AXLE-SHAFTS 
AND AXLE pr aes 
Sees pegs nteed for 100,000 
wie a ‘engi or eae pare, whichever 
oceurs begs, defective’ materials and work. 
for the Pte bye Be - feat 















REINFORCED MOULDINGS 


etter in TEXOLEX 


RE-INFORCED PLASTICS 














The — filustrations shov a sectioned 
gear blank and the finished spur gear 


[7 


hi. a TR hit ' “ seit 
nyyreromapygeneiagyy fT) 


of Morris Motors Limited 


THE BUSHING CO, LTD..HEBBURN-ON-TYNE 








HE high quality of design, materials and workman- 


ship of Herbert Capstan and Turret Lathes are the 


result of over 60 years’ experience in their manufacture 


and application. 


They are used throughout the world where 
efficient production, accuracy, durability and ease of 
operation are major considerations. 

If samples or drawings of work to be machined 
are sent to us, we quote for the most suitable machines 


with all essential equipment and give reliable estimates 


of production. 


ALFRED HERBERT LTD 
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G.K.N. 


GUEST, KEEN & NETTLEFOLDS Ol 
DARLASTON USE ALL TYPES OI 


HERBERT 
PREOPTIVE 
CAPSTAN and 
TURRET LATHES 


IN THEIR TOOLROOM. 

THEY INCLUDE THE HERBERT 
No. 4 SENIOR CAPSTAN LATHES 
AND No. 7 and 8 COMBINATION 
PURRET LATHES. OTHER 
TYPES ARE ALSO IN CON- 
rINUAL USI 

EXCEPTIONAL ACCURACY and, 
WHERE REQUIRED, HIGH 
DEGREE OF SURFACE FINISH 
ARE BEING OBTAINED. 

50°, INCREASE IN PRODUCTION 
HAS BEEN EFFECTED OVER 
THAT OF PREVIOUS METHODS 
USING CENTRE LATHES AND 
OLDER TYPES OF CAPSTAN 
LATHES 






* COVENTRY 


41 











LUBRICANTS 


We have long been associated with the develop- 
ment and supply of superior lubricants and as a 
result of close collaboration, many machine 
builders exclusively recommend the use of our 
products. 


The importance of correct lubrication cannot be 
overemphasized and since relatively small amounts 
of lubricant are normally required, the adoption 
of the highest quality is strongly advocated. Re- 
fining and additive treatment have been developed 
to a degree whereby machine life can be extended 
and production speeds often increased by the use 
of our modern lubricants. 

Our lubricants are designed to cover the specific 
requirements of industry and have soived many 
problems. 


For the general lubrication of machine tools we 
recommend grades of oil belonging to the 
COSMOLUBRIC range and for precision spindle 
bearings an appropriate type of KENSINGTON 
spindle oil. 

We have a series of oils called VITAL E.P. de- 
signed to meet most gear lubrication problems. 
Characterised by particularly high film strength 
and load-carrying capacity, VITAL E.P. is of low 
cold test, non-sludging and non-corrosive. The 
ability to resist leakage is exemplified in that 
celebrated range of lubricants appropriately called 
STA-PUT. When correctly applied leakage is 
almost non-existent, thus reducing oil consumption 
on open bearings and promoting cleanliness of 
machines and floors. STA-PUT will not gum, 
stain or rust and possesses great oiliness. 


AON 


Sarah's ssa ears sss 


» 
Ms 
4a 
Yo 


High Temperature Lubrication: 

The lubrication of parts operating at elevated 
temperatures presents a special problem to which 
we have given close attention. This has resulted 
in the development of HI-TEMP oils—varieties 
are available for many different high temperature 
applications. In addition, a range of specialised 
lubricants for Die-casting machines is available. 


Vaughan 


BIRMINGHAM ° 4° ENGLAND 








Kesears h 
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IRKSTIA 
ASME 


FOR 
MOBILE CRANES 
































KIRKSTALL FORGE ENGINEERING 


LIMITED LEEDS, 5 


Telephone: Horsforth 2821 











AUTOMOBILE ENGINEER, April 1955 




















Morse "pitch 
duplex and triplex 
Chains are available 
engine manufacturers. 












Crankshaft & Camshaft 
sprockets and chain as 
fitted to the Hillman-Minx. 


MORSE CHAIN DIVISION, BORG-WARNER LIMITED, LETCHWORTH. 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 


For centuries the hallmark has been the symbol 
of the integrity and the pride of the craftsman 
in the quality of his work and an assurance to 
the user that he has a product upon which he 
can rely. In the same way, ihe word “Morse” 
stamped on each link of every Morse Chain 
symbolises and guarantees the quality of 
material, the precision manufacture and the 
long experience which have made Morse the 
leader in the field of chain engineering. 





This is why famous manufacturers throughout 






the world specify Morse Chains for their 






single, 
Roller 
for all 





equipment. 










~~ ay 


timing chains 
A BORG-WARNER PRODUCT 
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Tel: LETCHWORTH 1833 
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across the world Wilmot Breeden door locks and handles are givis 
constant, enduring service. The particular lock and handle fo u 
theme of this design were developed together to give such service, but 
with new standards of strength, elegance and quietness of action, 

The strength of the push-button handle lies in its being fixed — and 
at both ends. But this demanded a new kind of lock, one which could 
be tripped by the thum)’s limited movement and pressure. To achieve this 
two simple mechanica! principles were used, the ratchet and the rack and 
pinién; these give casy release, a quiet action and complete door security. 


WILMOT BREEDEN LTD ©IXMINGHAM LONDON MANCHESTER GLASGOW 
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THE FINEST 


MALLEABLE 


Ley’s ‘Black Heart’ malleable castings are being used more and 
more for important parts where strength and rigidity must be 
combined with ease of machining. The illustration shows a 


front hub 123” outside diameter, for a commercial vehicle. 


LEY’S ‘BLACK HEART’ LEY’S ‘LEPAZ’ 

MALLEABLE CASTINGS: MALLEABLE CASTINGS: 
Elongation : 18 Elongation : 6 
Yield Point: 16 tons p.s.i Yield Point 21 tons p.s.i 
Tensile Strength : 24 tons p.s.i Tensile Strength : 35 tons p.s.i 


We offer your designers the full collaboration of our engineers 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 


“STRENGTH & RIGIDITY 



















































































wide them days has went! 


T is astounding that many designers, 

looking ahead in many other respects, 
think in terms of ball-bearings dating back 
to the hobble-skirt period — eminently 
suitable for the suburban lawn mower 
but having nothing up their sleeves in the 
way of refinement or potentialities for 
pepped-up performance. 
Things have altered; nearly every new 
design of machine hasa higher performance 
than its predecessor, yet before a couple 
of years have passed, it is being given a 
higher load, ora greater speed or some other 
extra duty, and the bearings are expected 


to ‘take it’. 


There they are, often pinched a bit to 
begin with, generally buried away in a 
densely built-up area where it’s a major 
operation to alter anything; their diameters 
may be limited by the shaft centres, and 
from a state of being forgotten as taken- 
for-granted components they suddenly 
become urgent matters of the moment. 

We at F.B.C. have—in the best circles — 
a very high reputation for helping out on 
this problem and we are constantly 
evolving bearings for meeting high loads, 
high speeds and other conditions with out- 
standing success in aircraft, machine tools 


and many other branches of engineering. 


DESIGNERS who put their dusty ball-bearing catalogues to one side 
and turn to us for consultation will find that our engineers are full of 


high-performance experience. 


F.B.C. :: FISCHER 





BALL AND 


TRADE 


ALL-BRITISH 
PARALLEL-ROLLER 


MARK 


BEARINGS 


FISCHER BEARINGS COMPANY LIMITED, WOLVERHAMPTON 


FISCHER BEARINGS COMPANY LTD 


and TIMKEN-FISCHER STOCKISTS LTD.,. BIRMINGHAM 


are both subsidiaries of BRITISH TIMKEN LTD. 




















Extreme lightness. 

Air permeable. 

Long Life—does not age or perish. 

Super soft and permanently resilient. 

Termite and moth proof. 

Unaffected by strong sunlight—suitable for tropical use. 


Non-inflammable qualities available. 


+ + + FH HF 


Unaffected by oils and grease. 





VOLAPRENE 
PADDING 


VOLAPRENE 
PADDING 


OVERLAY 


a 
4 = i VOLAPRENE 


VOLAPRENE i 
OVERLAY - 
VOLAPRENE 
CARPET 
UNDERLAY 














Manulactured in Volcre g 
BRITAIN by a 


GLOSSOP, Derbyshire 


from whom samples, prices and full details can he obtained 
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Veiriey 
Come to think of it, weight nearly always is a problem. *KYNAL’ AND ‘KYNALCORE’ ee 
In almost every branch of industry—and particularly aluminium alloys are already extensively u in 


, ‘ the following industries: 
in transport—weight saved means greater all-round 


_ Aircraft : ribs, spars, engine components, stressed skin 
efficiency and economy. covering, fittings, etc. 


That’s where light, strong and durable ‘Kynal’ wrought Railways: structural members, roofing, panelling, 
aluminium alloys come in—enabling weight to be reduced =— 40%» /ugnage racks, etc. 

i : . : as 7 T : Road Transport : structural members, floor planks ana 
without loss of strength. With the aid of the I echnical panelling, windows, tread strips, doors, small fittings, etc. 
Service and Development staff of 1.C.I. Metals Division, Seisietitien : bridges, hecthoues, once funds, life- 
engineers and designers are constantly finding new uses beats and davits, decks, skylights, stanchions, bulkheads, 


for ‘Kynal’ alloy watertight doors, etc. 
g eee . Building : roof coverings, side claddings, ventilators and 
May we help solve your weighty problems? windows, panelling, interior fittings, etc. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I _ 
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THE OLD METHOD. 


A nationally famous firm of manufacturing chemists had the 
problem of driving chemical mixers at 60 r.p.m. A base mounted 
gear box was impractical and a cumbersome and expensive 
double reduction overhead drive had to be used. 


gall So 


TORQUE-ARM CAN HELP YOU T00!— 

ny oh no longer prevent you installing a speed re- 
ducer. The Fenner Torque-Arm Reducer mounts direct on the 
driven shaft and can be driven through any V-Belt Drive. It 
delivers up to 97% of power to output shaft. No motor base or 
slide rails are required, no flexible couplings needed. It is 
suitable for the majority of slow speed drives 


SPACE IS NO PROBLEM 
IN SPEED REDUCTION 


os 


THE NEW METHOD. 


A Torque-Arm shaft mounted speed reducer was installed on 
top of the mixer driven through a Taper-Lock V-Drive by a 
wall mounted motor. Advantages: clean safer drive, economy 
in space, simplified maintenance, more useful power transmitted, 


TECHNICAL LITERATURE IS AVAILABLE. 


Literature giving all the facts about Fenner Torque-Arm Speed 
Reducers is available .. . send for your copy TODAY. Fenner 
Technical Advisory Service will be glad to consider your Speed 
Reduction problems and advise on the suitable application of 


Torque-Arm Speed Reducers 


J. H. FENNER & CO. LTD.‘ HULL * ENGLAND 


See Torque-Arm demonstrated at the B.I.F. Castle Bromwich — May 2ndto I3th. FENNER STAND D406, 


FENNER 


OF HULL 


FIRST WITH TORQUE-ARM SHAFT 


AUTOMOBILE ENGINEER, April 1955 


ghee, 


Mounts? 


MOUNTED SPEED REDUCERS IN THE U.K, 
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Weston Oil Seals and ‘O’ Rings protect and enhance the 
performance of almost every kind of mechanical equip 
ment and under almost every condition throughout the 
world, They are vital parts of equipment which have to 
retain lubricants and keep dirt and water out. 
21 years’ experience is at your disposal, 


—— 











CHARLES WESTON & CO. LTD. 
irwell Bank Works Douglas Green * Pendleton ~ Salford 6 
Telephone: Pendleton 2857-8-9; 6 gham: Midland 6952; London: Holborn 0414 
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P. P. PAYNE & SONS LIMITED 


HEAD OFFICE & FACTORIES LONDON OFFICE & SHOWROOMS 
HAYDN ROAD, NOTTINGHAM | BUSH HOUSE, LONDON W.C.2 
NOTTINGHAM 66648 TEMPLE ee ee a 


Telephone: 


Telephone 
COMPANIES OVERSEAS 
P. P. Payne & Sons (Australia) Led., 


P, P. Payne & Sons (Canada), Ltd., P, P. Payne & Sons (South Africa), Ltd., 
545 Pacific Highway, 


468 King Street West, 404/5 Safric House, 
Corner Eloff and Plein Streets, Crows Nest, N.S.W., 
Australia, 


Toronto, 2 B, 
Ontario, Canada, Johannesburg, South Africa, 


AUTOMOBILE ENGINEER, April 1955 

















OF COURSE YOU KNOW... 


that badly matched or pitted valves destroy the smooth running 
of an engine reduce power . . . increase petrol consumpuon—but DO 
YOU KNOW that the quickest, easiest and best way of righting all 
valve faults is with B&D equipment. The Valve Master Refacer refaces 
a set of valves to any angle with mirror-smooth finish in a matter 


of minutes and with an attachment grinds tappets, rocker arms and 





The B&D Valve Shop incorporates the Valve 


Master Refacer, the Vibro-Centric kit and Ford Valve Stems! Its sister tool the ‘Vibro Centric’ valve seat 
the Carbon Removing kit in a transportable 

cabinet. The 55° Vibro-Centric grinder ensures a perfect match between valve and seat every time! 
Valve Seat Grinder used for working in con- 

fined spaces. 


Quicker and Better with 


Block Decker 


PORTABLE ELECTRIC TOOLS 


Write for catalogue. Demonstration of any tool on request. 
BLACK & DECKER LTD - HARMONDSWORTH - MIDDLESEX 


TOWSON, USA * TORONTO, CANADA SYDNEY, AUSTRALIA * MEXICO, D.F « SAO PAULO, BRASIL 
See's 4/53 











54 AUTOMOBILE ENGINEER, April 1955 


























SPECIAL PURPOSE 
MACHINES 


FOR ALL INDUSTRIES 


To their world-renowned range of MORRISFLEX Flexible Shaft 
and Polishing Shop equipment, B. O. Morris Limited of Coventry 
have now added :— 

SEMI- AND/OR FULLY- AUTOMATIC POLISHING, 
BUFFING, BRUSHING AND FETTLING MACHINES 
designed specifically for individual operations to the special require- 
ments of every branch of industry and in particular that engaged 

in the manufacture of Motor Car Accessories. 
These Special Purpose Machines possess three very important 


advantages :— 


1,6A CONTROLLED AND THEREFORE 
CONSTANT FINISH 

2,.A SKILLED RESULT FROM SEMI- OR 
UN-SKILLED HANDS 

3, A SOLUTION TO THE PROBLEM OF 
LABOUR SHORTAGE 


B. O. Morris Limited, will be pleased to place their unrivalled 
polishing and finishing technique together with their specialised 


engineering experience and resources at your disposal. 


Morrcafler 


B. O. MORRIS LTD., MORRISFLEX WORKS, BRITON ROAD, COVENTRY 
Telephone : Coventry 5081. 
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make doublu 


Heavy transport lorries, light delivery vans, 














racing cars and family cars—all kinds of vehicles, 

all over the world rely on Ferodo Anti-Fade Brake 
Linings ... quite a responsibility! So Ferodo make 
doubly sure of quality ... doubly sure of safety ... 


by methodical testing and precision manufacture. 


TESTING takes place throughout the 
production of Ferodo Anti-FadeBrake 
Linings, from investigation of basic 
materials to inspection of finished pro- 
ducts. The laboratory, the uniquely 
equipped Test House, the powerful cars 
of the Ferodo Test Fleet, all are con- 
stantly at work, making the efficiency 
and safety of Ferodo Linings a calcu- 
lated certainty. 





FERODO FACILITIES FOR RESEARCH AND TESTING ARE 
FREELY AVAILABLE TO THE MOTOR INDUSTRY AT ALL TIMES 


AUTOMOBILE ENGINEER, April 1955 














In the MANUFACTURE of Ferodo 
Linings, the emphasis is on precision, 
Whether it’s a hydraulic press forming 
liners to their finished radius, or a giant 
multiple drill, every machine is itself 
the result of research and experience. 
This fact, combined with strict examin- 
ation at every production stage, ensures 
that on any make of car in the world, 
the correct Ferodo Lining will always 
fit perfectly. 





vs a 2 oO Db © ANTI-FADE Brake Linings 


Clutch Facings 


RODO LIxITED ° CHAPEL-ENe-LEroFRITH A Member of the Turner & Newall Organisation 
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FOR UP-TO-DATE 
INDUSTRIAL 


LUBRICATION ag 


MoS, 


What is your reaction to the word ACHESON ? To many 
Engineers and Technologists it is synonymous with the high 
quality products continuously developed under our registered 
trade marks ‘Aquadag’, ‘Oildag’, ‘Prodag’ and others, since 
the original work of our founder, Dr. Acheson, on colloidal 
graphite 50 years ago. 

Besides producing colloidal graphite in all the numerous 
forms adapted to its hundreds of present industrial applications, 
the Acheson organisation now applies its unique experience 
and facilities to preparing many other colloidal dispersions 
in various media. Among these, today’s news item is... 


LoL. estes MOLYBDENUM DISULPHIDI 


An outstanding, new industrial lubricant, particularly for 
use at high pressures and speeds. 

In your own work there is certainly more than one point at 
which ‘dag’ Colloidal MoS, could help— may we send you 
the latest technical information ? 


ACHESON COLLOIDS LIMITED, 18 PALL MALL, LONDON, S.W.1 
Lelephone: WHI 2094 3 lelegrams: OIL DAG-PICCY-LON DON 
llso ACHESON COLLOIDS COMPANY, Port Huron, Michigan, U.S.A 


Colloidal Dispersions of Graphite, Molybdenum disulphide, Silver and other solids, in oil, water and 
volatile solvents for every industrial requirement. Please write for literature 
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SOLDERLESS CONNECTIONS 
Faster and better by 


Plessey 
































LIGHT & HEAVY DUTY 
CRIMPING EQUIPMENT 


No other electrical tag-to-lead connection is so 
quickly accomplished, so long lasting, so 
thoroughly reliable as that which is made by a 
Plessey crimping tool. These precision 
crimping tools range from a hand-operated light 
duty type, through to a heavy duty 
hydraulically-operated unit. 

Originally pioneered and developed for the 
aircraft industry to overcome the 
disadvantages of corrosion, crystallisatior 

and other accelerated deterioration factor 

in any method employing heat and flux—-th 
solderless crimping method achieves a wiring 
connection which is both mechanically and 


electrically superior for a fraction of the c 





For its success, any crimping process relies 
wholly upon the accuracy of the equipment 
used, Consistent with such standards these 
advanced tools are produced to fine 
engineering limits 

from the finest materials, 














Plessey 


publication 753/1 contains extensive details of these tools and their applica- 


tic \ copy will be sent to Manufacturing and Government Department executives and to 


| 


design engineers free, on request. 


THE PLESSEY COMPANY LIMITED - ILFORD - ESSEX 
wre 
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Better light... 


FOR BETTER WORK 


Down a little / Still nearer / Right on the job / 


However skilled a worker may be, he must ‘ see’ the job. 
This applies especially in lathework, valve-grinding, on 
milling machines or power drills, etc., wherever adjustable 
close-to-the-job lighting is a sheer necessity. 
ANGLEPOISE throws a clear shadowless light right on 
the work, not in the user’s eyes and follows the job from 
any angle at a finger touch, degree by degree. It ‘ stays 


put’ in any required position in the presence of heavily THIS 18 HOW ANGLEPOISE LIGHTS 
vibrating machinery and needs only a low power bulb for UP THE JOB IN STRONG RELIEF— 
high class results. If you would like to know more about 


these fine lamps write for Booklet A. SAVING EYESTRAIN AND FATIGUE 


Sole Makers: HERBERT TERRY & SONS LTD 
Redditch - Worcestershire - England 


TE at 
TERR Yaxctero's* | AM P 


Pat, all countries 








SOME 
ALTERNATIVE 
BASES FOR 
ALL MODELS 
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Wherever there’s industry 
you’ll find Meadowfelt 
working for its living. 


ttt ce Ste 


Meadowfelt is at work inf ries all over the country, as 

filters, seals, gaskets, w joints, shock-absorbing mountings 
-~and in a hundred and or ier applications 

Meadowfelt can be made | ir precise specifications; it 

can be made as hard asa | or a8 light as thistledown; 

it can be die-cut or punch is invaluable in packaging. 

Make Meadowfelt work i ndustry. You'll find it pays. 


versatile... 
hard-working... 
economical 





Order from Kidderminster. THE LONG MEAD CO., KIDDERMINSTER. THE FELT DIVISION OF CARPET TRADES LTD. 
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Casting Electric Furnace Alloy Steel 


ey et et Yay 


ALLOY STEELMAKERS ~- FORGEMASTERS ~- HEAVY ENGINEER 


THOS F R T H 4 ) W WN es rT € O HOE OF SOF Eto 
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PRECISION MACHINE TOOLS 


FOR THE 
AUTOMOBILE INDUSTRY 


CINCINNATI 
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Automatic Milling Machines 
Tracer Control Milling Machines 
Surface Broaching Machines 
)8] Combined Mill-Broach Machines 
Hydrotel Profiling and Diesinking Milling Machines 
Automatic Transfer Machines 
Centreless Grinding Machines 
Toolroom and General Purpose Milling Machines 


Cutter Sharpening Machines 


MILLING MACHINES L1p 


BIRMINGHAM 24 


AUTOMOBILE ENGINEER, April 19 























PLATES 


‘I8I to -75” 


SHEETS 


LING \TED OR GALVANIZED 


ITINPLATE 


ileeeenmemmenll 


Enquiries 
for our 
| MILD STEEL 
e flat-rolled products 
should be 


addressed to 


RTSC HOME SALES LTD 


or to 
RISC EXPORTS LTD 
~TSC HOUSI 
PARK STREET, LONDON WI 


lel phone ; Maylair 8432 (Home Sales) Maylair 6751 (Export Sales) 












































For the baby car or the giant commercial transport vehicle, 
the Girling name means high efficiency brakes, Backed by 
unrivalled research and development facilities, Girling design 
and manufacture are geared to the production of equipment 
specifically designed for a specific job. For every type of 


motor vehicle, Girling Brakes are performing daily with the 
utmost reliability, always strengthening the proud claim... . 


GIRLING 


GIRLING LIMITED THE BEST BRAKES IN THE WORLD Mie? 


a _ Way Out ANEAD—) 


BIRMINGHAM 11 
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Dileadis.*bis bh, Meh ks 


The ‘ Syndromic’ system lubricates up to 80 bearings 
(using 2 pumps)—at periods automatically controlled by 
mileage—while your vehicles are on the road! In this 
way, hold-ups for lubrication are eliminated and you 
get as much as 10%, more service out of your fleet at no 
extra cost. In fact, ‘Syndromic’ automatic lubricators 
are more economical. They save 75°, on lubrication, 
reduce wear on bearings, etc., and therefore cut main- 
tenance and replacement costs to a minimum. 

So you can see how * Syndromic’ lubrication soon pays 
for itself ! 

Ask for a Tecalemit technical representative to call and 
discuss the ‘ Syndromic’” system with you. 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND Ta 
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FRUSTACON.. 


... the first 

scientifically designed | 
flexible mounting A 
fitted to the | 
I.F.S. of a Production Car 


To minimise the transmission of 
road noise to the body by the 
coil springs, Silentbloc Frustacon 
mountings have been incorporated 
in the |.F.S. of the 1952 Rover ‘75’ 
This notable step forward in the 
reduction of noise is another 
example of co-operation between 
car manufacturers and Silentbloc 


Ltd 


SILENTBLOC LTD. 


MANOR ROYAL, CRAWLEY, SUSSEX 


Tel. Crawley 2100 
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CONSULT CLIFFOROS. 


A 


Wharfdale 


NO ROOM 


or complacency here f= 





i 





4 





Since 1946 we have produced over four 
million Steering wheels. This gives us no 
grounds at all for complacency. We are 
ever striving to improve our technique 
and our service so as to enhance goodwill 


and produce always the latest and the best. 





Clifford Group of Companies 


Road, Tyseley, Birmingham, 11 
Telephone: ACOcks Green 3941/2/3 


WhiteAd 2984 
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Measure diameters at the machine 


with the SOLEX adjustable Hand Caliper Gauge 


On the many oc 
know the size of 
it from the machine 
With this Gsauve re pes tab 
| 

operators with very littl 
instant, accurate readin 

| 


magnification to enable 


Available in three size 


72 Chiswicl High Roa 


SOLEKX HAVE THE 
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(SDE) SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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Leadership by Achievement 


Lucas Research with its great resources of highly specialized knowledge and 
experience forms a complete liaison u ith modern manufacturing techniques 
tu build for the present and plan for the future. The result of these 
endeavours in the field of electrical engineering ts reflected in the 


post-war developments of car equipment, 


Trafficators 1945 





The modern Trafficator unit retains the 
well-proved basic mechanism in a 
simplified but strengthened and more 
powerful form. 


The flexible bulb lead of the earlier 
pattern has been replaced by a of 
contacts which make connection to the bulb 
when the arm is raised, 


The new indicator arm moulding is 
readily detachable for replacement in the 
event of accidental damage, so making for 
easier servicing. 


Soldered joints have been eliminated, 
connections being made by resistance 
brazing 

The modern external-mounting Trafficator 
(Model SEI00) comprises the standard 
nit mounted within an attractively styled 
pressed sceel case, presenting an appearance 
in keeping with modern body trends. 
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P-B-M CASTINGS ARE USED 


For the remarkably successful ‘‘Leonides ” es Hie ds = 


Helicopter Engine, used in Korea during war Aes muse " 
: Se AN 


and all over the world on more peaceful 















missions, Perry Barr Metal provides a highly 
important component in the form of an Alum 
inium Casting for the Rotor Clutch Assembly 
To ensure that every finished casting is 
absolutely flawless each is subjected to X-Ray 
examination. The slightest of faults in such a 
vital part entails rejection. Just another 
example of P.B.M. workmanship in the highest 


class of Aero Engineering. 


Gravity Diecastings 
Machined Castings and Assemblies 


PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 





TELEPHONE: GREAT BARR 1794-5-6 
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BRAKING PROBLEMS No 2 
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How tO cure a tendency to GRAB ? 


1 Nation-Wide Chai 
Depot lo Serve You 


BELFAST 2496 
BIRMINGHAM Midland 4659 
BLACKBURN 654/ 

BRISTOL 272/4 

CARDIFF 2702¢ 

CARLISLE 2/544 

CHESTER 2/280 

COVENTRY 6449/4 
EDINBURGH | Central 4234 
EXETER 34/3 

GLASGOW ¢ Central 459 


HULL Cer 
IPSWICH 3023 
LEEDS 3 20664 


LEYTON Le nstone 6068 
LIVERPOOL Royal 52 
MANCHESTER Blackfriars OS¢ 


NEWCASTLE-ON-TYNE 
714 


NOTTINGHAM 43644 
SHEFFIELD |} 
SOUTHAMPTON 71/276 
STOKE-ON-TRENT 4402] 
WIMBLEDON 42449 


Republic of Ireland 
DUBLIN, 35 Westland Row 4 
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Get the WOVEN-or-MOLDED question sorted out 


There’s more to this braking business than just a liner en 
gaging a shoe... much more. Some braking systems 
require woven liners; others need molded ones. Fit the 
wrong type, or even the wrong quality of the right type, 
and troubles (grab among them) can start. So it’s expert 
knowledge and a really comprehensive range of liners 
that are needed. That’s where Small & Parkes come in 


They supply both... a full range of the famous DON 


woven and molded liners, and the expert ‘know-how’ of 
their depot staffs throughout the country 
Make full use of this service 


to be sure! 





The best of Wen and Molded 


SMALL & PARKES LTD HENDHAM VALE WORKS -§ MANCHESTER 9 


Ww 
Uake DO ILEA pater Clutch D 















Now die casters are using NIMONIG anoys 





Dies with inserts of Nimome 80 have become standard ilumimium-bronze gravily die-casting By courtesy of Sagar Richards Ltd. 


Moulds for gravity die-casting are continually exposed to 
intense heat and to thermal shock. When casting aluminium- 
bronze, for instance, the pouring temperature is in the region 
of 1,150 C. For the dies to retain their accuracy, the die material must resist 
damage from scaling and oxidation and, to be economically justified, it must 
give long service. Messrs. Sagar Richards Ltd. of Luddendenfoot, near 
Halifax, who produce a wide range of aluminium-bronze die-castings, 
mainly for the automobile industry, have, for several years, used Nimonic 
alloys for die inserts and cores. Nimonic 75 and Nimonic 80 have extended 
die life so considerably that their use is now practically standard. 

This example is typical of the many high-temperature problems which have 
been solved by the use of Nimonic heat-resisting alloys. Our Technical 
Service is always pleased to advise on the choice of suitable materials for use 
in severe conditions. 









SS HENRY WIGGIN AND COMPANY LTD wiccw sracer. inmmanar 10 


Registered Trade Mark Hrve 
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Gentleman of the Road 


It’s his road, all his, from sunset to sunrise. But in the morning, the ring of picks and 









hammers and the rattle of drills rend the air. Wards are building another road. 





Thos. W. Ward Ltd. are particularly well equipped for surfacing and fepair contracts. Apart 





from having a fully skilled subsidiary company entirely devoted 





to road works, other divisions of the group supply all kinds of 






materials and equipment used in roadmaking. Wards surface 






all kinds of roads. 





Broad highways and country lanes. 


Aerodrome runways and factory ramps. With 






their integrated organization, they can bring men 






and materials quickly to the job, any time, anywhere, 















THE TWW SERVICE ALSO INCLUDES: 


Tron and Steel + Non-Ferrous Metals + Plant and Machinery » Nuts and Bolts 







Shipbreaking « Foundry Plant and Supplies « Contractors’ Plant and Equipment 






Excavators and Cranes « Industrial Plant « Structural Steelwork 






Cement « Granite and Freestone - Industrial Dismantling « Rails and Sidings 
Tractors and Earth Moving Plant - Wire and Wire Products 






Packings and Jointings + Insulating Materials » Food Preparing Machinery 






THOS. W. WARD LTD 






LONDON 





GLASGOW © MANCHESTER * BIRMINGHAM * LIVERPOOL + BRISTOL GRAYS 
ALBION WORKS - SHEFFIELD WISHAW PRESTON - BARROW ° BRITON FERRY MIDDLESBROUGH « MILFORD HAVEN 


INVERKEITHING — ANTWERP © PARIS BOMBAY CALCUTTA © SYDNEY & STOCKHOLM 
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Ford Motor Company Limited 





t used by Ford Motor Company Limited at 


iton. It success / 


BROWN INSTRUMENTS 


for rugged road tests 


The Brown Multi-Point Strip Cha rder is information on bearing, rear axle and brake lining 
being used by the Test Department 1 Motor temperatures and is also extremely effective for 
Company Limited to measure and various testing the efficiency of car heaters. The instru 


temperatures of vehicles under road t ment has a basic chart speed of 15’ per hour 


Based on the continuous balance | ple—the with change gears to provide 30’, 45” or 60” per hour 


rugged Brown ElectroniK Potentiomete: ideally as required 


suited to rough handling under road t« nditions Various other models are available. Write for 


it remains unaffected by vibratio: eration specification sheets and further information to 


and deceleration Honeywell-Brown Ltd., 1 Wadsworth Road, Perivale, 


The mode] at present being used is a 16 t Multiple Greenford, Middlesex. Sales Offices located in the 


Record instrument. It provides accurate and rapid principal cities of Britain and throughout Europe 


H Honeywell 


BROWN ItNSTRUMENTS 


Fiat in Coutiols. 
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THE SPECIALISTS IN ALL VARIETIES 
OF MATERIAL AND ELEMENTS. 


LITCHETELD BROTHERS Lv. 


Broadholme, Belper, Derbyshire Telephone: BELPER 234 
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DONCASTERS for DROP FORGINGS 


in large or small quantities 








[ 


DONCASTERS <> 
IL 1778 DD 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
FORGINGS * DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 























F.35 
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The C.A.V. 
‘N’ Type 
Fuel 
Injection 


incorporates 
these 
improved features could 


Delivery valve joint embodies slip washer 


separate high pressure (steel) 
and low pressure (oil- 
resistant rubber) joints, 
effectively eliminating leakage. 


Flat base mounting, with accessible 
through-holt fixing, ensures 
positive, rigid location. Once 
aligned and secured, housing is free 
from wear; camshaft hearing life 

is also improved. 


Low pressure 


Reduction in height and length of 
pump gives neater layout and 
shorter, more rigid camshaft. High pressure 
Built-in final filter protects vital seal ring 
elements of pump from scale, 

swarf or dirt which may enter 


pipes during servicing of main filter. 


LIMITED+ ACTON+ LONDON «> W.3 


hi74 742 
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Taking the strain... 


N these days of high endeavour, when a 
lot can hang on a single stressed part, there 
is no longer any reason why it should 
let you down. Radiography has removed the 
guesswork from inspection, and the combina- 
tion of modern equipment and techniques 
with the correct ILFORD Industrial X-ray 
film makes it virtually impossible for a 
hidden flaw to escape detection. 
By the way, the ILFORD book- 
let “X-ray Films, Screens and 
Chemicals for Industrial 
Radiography ” is a treatise in 
miniature on this important 
branch of non-destructive test- 
ing. Write for a free copy today. 


Industrial X-ray films 


in the service of Industry 


ILFORD LIMITED « ILFORD ~« LONDON 
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THE CACO M.I. GIL SEAL 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


ANGUS OIL SEALS 


(GEORGE ANGUS & Co [FD 
FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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Sound like an extravagant claim? It isn’t—when you 
examine the facts about Clayton automatic chassis lubricators. 
2 Because lubrication is complete and constant, 


chassis bearing wear is reduced to a minimum, 
a promise of longer chassis life. 


§ No idle vehicles, no downtime—each vital 
chassis point is automatically lubricated at peri- 
odic intervals while the vehicle is on the job, 
carrying payloads 


Add to these the many other advantages of a Clayton automatic chassis lubricator— 
reduced maintenance costs; fewer replacement parts needed; less lubricant used; 
lower labour costs—and it’s easy to see where your §0,000 miles of extra paylife 


come from. 
‘Phone or write us for more information. A qualified Clayton engineer will be glad 


to inspect your fleet and make specific recommendations. 


INSTALLATIONS IN LONDON & HOME ¢ rIES BY UNIVERSITY MOTORS LTD. LOTS ROAD, LONDON, S.W.1 


CLAYT ON DEWANDRE co.tro. 


WORKS, LINCOLN PHONE 11 305-9 


L.20 
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for Gears 


Specialists in spiral bevel and hypoid gears for rear 
axles, differential components and assemblies, double 
reduction axles, automotive gear boxes and transmission 


gears and components. Camshafts and timing gears. 


Wp, 


iy i 

E.N.V. ENGINEERING COMPANY LIMITED Ny (AW 5 HYTHE RD., WILLESDEN, LONDON N.W.10 
= 2“ 

Cys” 


AP. 265-25 
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Unbrako Screws make a better job of it... 






Where top-quality counts, Unbrako socket screws score every 






time. These tremendously tough, high-tensile socket screws, 






rigidly controlled at every stage of manufacture, are made to 






hairline-tolerance engineering standards, by the best equipped 






specialist screw organisation in Europe. Their superior 






strength usually means that when you specify Unbrako, 






you can use a smaller number of screws to take the same 






stress. They help to speed production too. There 






are Unbrako stockists all over the world. 






UNBRAKO SOCKET SCREW CO. LTD, + COVENTRY 


86 AUTOMOBILE ENGINEER, April 1955 












DAVID BROWN 


4-5 ~~ GEARBOXES 


David Brown gearboxes are backed by over half a century of unrivalled 








experience in gearbox manufacture, and outstanding features include silent 









running, case of operation, simplicity, sturdiness, low weight to strength 
ratio, compactness and dependability in service. 

There is a gearbox in this range to meet your requirements and David Brown 
engineers will be pleased to offer their recommendations. 

Also available as a standard unit is the 2-speed epicyclic 
auxiliary gearbox, offered as either an overdrive or under- 


drive and suitable for 350 lb./ft. maximum engine torque. 






















Tvpe Max. Engine No. ot 
ype oye 
Porque (Ib ft Speeds 
MODEL 4306 130C 90 | These units are avail- 
: — - — able with either an 
137 133 } overdrive or direct top 
- — —$__—— - - 4 gear 
542 205 5 
15 250 5 
; _ 4 
| 045 eae 250 | > a t Synchromesh for all 
$450 | 300 { speeds 
350 











MODEL 557CM 








MODEL 45 






THE 


DAVID BROWN 


y’ CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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With a range of 18 spind 
80 to 2,000 r.p.m. and four 
automatic longitudinal tat 


capable of handling a ve 
working surface 10” 


N.B. illustration shows the 


JAMES ARCHDALE & CO 


e speeds from 
rates of 
e feed for each speed, these machines are 









irge range of work at fast rates. Table 
Maximum distance spindle nose to table 12 in. 


LTD 


{ valve bodies at Rubery, Owen & Co. Lted., Dariaston 


BIRMINGHAM 16 @ SOLE SELLING AGENTS: ALFRED HERBERT LTD., COVENTRY 
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Photograph by courtesy of the Rover Co. Lid 
When safety is vital, and efficiency 
must never be in doubt, the ability of a 
nut to stay put is of paramount importance. 
The Rover Co, Ltd. choose Philidas, 


Self-locking Nuts 





the nuts that stay put 





Division of Whitehouse Industries Ltd., Ferrybridge, Yorks. Tel. Knottingley 320. 
London Office. 6 St. James Place, S.W.1. Tel. Hyde Park 9248/9 


Se/f-locking nuts, for the Automobile, Aircraft, Electrical and Engineering Industrie Wheel Nuts, Anchor Nuts, Strip Nuts, ete 
PH/100/2 
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pioneers 
of 
progress 





in 
~STERMElTa 
Evia 


REGD. TRADE MARK 





True to the great traditions of 
Coventry whose long history 

is closely linked with the progress 
of Britain .. . Sterling Metals 
operating large Aluminium and Cast 
lron foundries and, as the world’s 
largest producers of “Elektron” 
Magnesium Alloy castings, have built 


up an unequalled reputation for 


skill, quality and craftsmanship. 


STERLING METALS LTD 


COVENTRY 





AUTOMOBILE ENGINEER, April 1955 











Safeguarding the supremacy of 
SUPERFLEXIT 









In the Superflexit laboratories, constant research and scientific tests pay 





their valuable contribution towards maintaining the supreme standard 





of quality for which Superflexit flexible tubes are renowned. Here 






your special problems are studied and the answers provided in reliable, 


7. Y q C8 ft A J 
| TELePeA rE 
eee) | j | |=) 


FLEXIBLE TUBING 


For conveying all Hydro-carbon fuels and oils. Supplied complete with 









efficient 





end-fittings and in bores and lengths to suit individual requirements. 





Suitable for pressure or vacuum. Ideal for Hydraulic feeds or for inter- 





“We keep an ever- coupling batteries of tanks where mis-alignment is involved. Superflexit 


watchful eye on your 
interests.”’ 





Electrical Conduits, oil-proof and waterproof, are pre-eminent. 










Please address your problems or enquiries to: 


SUPERFLEXIT LIMITED 


TRADING ESTATE - SLOUGH - BUCKS 
Slough 24561 (5 lines) 


/ 










—The Superfloctopus. Telephone : 
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For trouble-free threading 









oF ti 

Sy 7 andtapping—BSA Screwing 
a 

¥s Tackle —including BSA- 





NAMCO Dieheads with 






long-life circular chasers, easy 






to adjust. Also BSA H.S. 






ground thread Spiral Flute 






Taps \"—j’” Whit., ANC, 





U NC; other sizes to order. 








High class tools for first class results 


FROM THE B.5.A. RANGE OF SMALL TOOLS AND MACHINE SHOP EQUIPMENT INCLUDING BROACHES, MILLING CUTTERS, TWIST DRILLS, CENTRE DRILLS 
REAMERS, CUT THREAD AND GROUND THREAD TAPS, TAP WRENCHES, SCREWING DIES, DIE STOCKS, DIEHEADS, SCREWING SETS, DRILL CHUCKS, 
LATHE CHUCKS, MACHINE VICES, MILLING MACHINE ARBORS, OIL & SUDS PUMPS, SNAP-LOCK LIMIT SWITCHES ETC. 

B.S.A. TOOLS LIMITED - BIRMINGHAM - ENGLAND 
SOLE AGENTS GT. BRITAIN: BURTON GRIFFITHS & CO. LTD., SMALL TOOLS DIVISION, MONTGOMERY STREET, BIRMINGHAM, 11. VICTORIA 2351-9 
2» 
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*Duralumin’ Brewers’ Lorry. Total body weight 
including cab—10} cwts. Courtesy Duramin 

Engineering Co. Ltd. of London, and Arthur Guinness 
Son & Co. (Park Royal) Ltd. 








~ . cea etieties E e 

¢ | | N AY E & S Is *Duralumin’ 24 half-pint bottle 
‘ » GOO!T crate. Weight; under § Ibs. 

Courtesy Ross Bros. (Ben 

ae Rhydding ) Ltd. of Yeadon Nr. Leeds 


Jas SUV 


REGO. TRADE MARK 









saves wear and tare 








The meat, drink and fish trades, like so many 
others concerned with problems of storage 
and transport, have found it profitable to use 
* Duralumin ’ — the strong light aluminium 
alloy. Less deadweight means more freight 
carried at lower cost! But lightness is not 










its only virtue. Strong, hygienic, non-rust- 






ing, shock-absorbing —‘ Duralumin’ will 






give longer service under the most arduous 






conditions. 











Duralumin’ Meat Van Body 
Easy to clean, hygienic, requires 
no painting. Courtesy Birmingham 
Co-op rative Soctety. 





‘Duralumin’ fish container lined with special 
seawater-resistant alloy. Courtesy Duramin Engineering 
Co. Ltd., and Ross Group Ltd. Grimsby. 







Fish Kit in seawater- 
resistant alloy, 
Buoyancy chambers 
enable it to float. 
Courtesy 2. C. Payter 
fy Co. Ltd. of 
Great Bridge, Staffs. 














BOOTH & COMPANY LIMITED ey ARGYLE STREET WORKS - BIRMINGHAM 7 
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Rubery Owen Components 










Buses, cars, lorries, produced in a vast range of designs and types and each requiring 
many vital component parts in their construction. 
It is to meet this immense production output that Rubery Owen has developed from the early days 
of automobiles, an organisation ranking amongst the largest in the country. 


Whatever the future trends are, R.O. will be sure to play their important part in them. 





Remember too, that our 
Wrexham factory special- 
tses in the manufacture of 
all types of Storage Equip- 
ment for Spares and 
Service supplies and Steel 
Pallets for keeping pro- 


RUBERY, OWEN COMPONENTS _ 


RUBERY, OWEN & CO. LTD., Darlaston, S. Staffs. Telephone : Darlaston 130. 


Viember of the Owen Organisation 
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For compact, flexible, unfailing © WER 


Any industrial or agricultural equipment employing 
hydraulic power can only be as good, as efficient, as 
economical and as reliable as the pump that generates the 
power. Alert to this fact, Plessey have produced a range of 
particularly compact, flexible and trouble-free pumps 
designed to fulfil ideally the protracted, heavy duties 
which inevitably fall to a component of this type. 
Engineers who are presently turning to hydraulics as a 
safe method of producing high operating forces cheaply, 


are invited to contact Plessey. 


These important products... 


LIFT TRUCKS TRACTORS BRAKE SYSTEMS , GARAGE LIFTS 
CEMENT MIXERS GAS TURBINE ENGINES EARTH MOVING EQUIPMENT 
INJECTION MOULDING MACHINES , MACHINE TOOLS 

METAL DRAWING MACHINES SAUSAGE MAKING MACHINES 





==") 
fit Plessey HYDRAULIC P UMPS> 
a (je 


| 
If you have a problem which involves hydraulic power, get in touch with Plessey — wT? L- J ( 


they may well be able to provide the answer —simply, efficiently and economically. 








The Plessey Company Limited + Ilford + Essex 
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SORE NOOR Se 


The care is there... 
in every asaGF bearing 


At every stage of manufacture the component 


parts of EACSIP’ bearings are subjected to many stringent 





tests to ensure long and satisfactory service. This illustration shows the inner 
ring of a spherical roller bearing being tested magnetically to ensure that it is free from fine cracks 
or material imperfection 


Such care in manufacture is your guarantee of reliability and lasting satisfaction in the 


finished product. 


THE SKEFKO BALL BEARING COMPANY LIMITED ° LUTON ° BEDS. 


THE ONLY BRITISH MANUFA TURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLIWNORICAL ROLLER TAPER ROLLER AND SPHERICAL ROLLER. 
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Petrol ‘Tanks 


VY WHE task of designers who have to cater for a wide 
range of exports is not easy. They must study 
and attend to a multitude of detail features, so 
that customers throughout the world shall not 

have cause to complain of petty shortcomings which, under 

operating conditions peculiar to their individual localities, 
may be inconvenient or even lead to minor failures of 
components. One trouble that is liable to occur in certain 
circumstances is vapour lock. This has been discussed 
fully in a recent paper of the Automobile Division of the 

Institution of Mechanical Engineers, and an extract of the 

paper is published in this issue of Automobile Engineer. 

One of the suggestions made in the paper is that the 
suction head between the tank and the fuel pump should 
be as small as posssible. There has been a tendency, so 
far as tank position is concerned, to lag behind other 
parallel developments. When nearly all private cars had 
separate frames, there was a good case for mounting the 
petrol tank on the frame, rather than on the body More- 
over, in cars with enclosed luggage boots at the rear and 
the engine at the front, the only space available for the 
tank was under the boot floor. Before the last war, this 
layout was reasonably satisfactory, since British manufac- 
turers did not cater primarily for export markets, and 
conditions leading to vapour lock occur only relatively 
infrequently in this country. 

Even after the adoption of chassisless construction 
became widespread, the underfloor tank arrangement 
persisted. Then manufacturers began to realize that, by 
employing tanks of a different shape to fit in spaces, such 
as behind the wheelarches, that could not be used readily 
for any other purpose, they could make available a useful 
amount of extra room in the boot. It now seems that this 
development might be carried a stage further by installing 
the tanks as high as possible. This measure would help 
slightly to offset any tendency to vapour lock. 

In some instances, considerable improvement could be 
effected by installing the tank in a position well clear of 
the exhaust pipe. Not only are the effects of radiation 
from the pipe detrimental, but also it has been known for 
the airflow over the vehicle to sweep the exhaust gases 
from the end of the pipe round the tank and to raise 
appreciably the temperature of the petrol. However, in 
deciding on the best position for the tank, it is also 
necessary to consider the effects of exposure to the hot 
sun. Ventilation of the boot to keep it cool while the 
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vehicle is stationary presents almost insurmountable 
problems, since it would tend to negate all attempts at 
sealing against the ingress of dust. 

So far as the avoidance of vapour lock is concerned, 
there seems to be no reason why adequate ventilation 
should not be afforded by an opening in a high position 
on the bonnet so that, when the vehicle is stationary, air 
can circulate and cool the engine compartment, and 
therefore the fuel pump, pipelines and carburettor. A 
forward facing vent is not necessary, and may not even 
be desirable, since in some instances it has been known to 
lead to carburettor icing troubles in cold weather. There 
is much to be said for a vent at the trailing edge of the 
bonnet; this has the additional advantage that it tends to 
direct warm air over the windscreen and helps to solve 
screen de-icing problems. 


Geneva Show 


O matter how few new models are introduced at 

a motor show, an automobile engineer can always 

find plenty to interest him there; in fact, he 

invariably has not enough time to study the 
exhibits in sufficient detail. Thus, although there were 
few new models at Geneva, there were, nevertheless, many 
lessons to be learned. Among the coachbuilders’ exhibits, 
the Pinin Farina body on a Fiat 600 chassis attracted much 
attention because of its unconventional rear light. This 
arrangement has so much to commend it that it is worthy 
of careful consideration. Its advantages and disadvantages 
are discussed fully elsewhere in this issue of Automobile 
Engineer. 

The latest American exhibits are less ornately decorated 
than they have been of recent years. In the United States, 
bumpers generally are regarded as an essential first line 
of defence and, in tightly packed car parks, are even used 
to clear sufficient space to enable vehicles to be extricated. 
In any case, large cars require big bumpers, so these 
components are unlikely to be reduced to a size com- 
parable with that of European designs. Nevertheless, a 
number of American manufacturers currently are using 
much less chromium plate on the front ends of their cars 
than hitherto. This reduction has been effected mainly 
by lightening the components of the grille. 

Wrap-round windscreens are becoming increasingly 
popular. Where they are applied to improve the forward 
range of vision they are a good feature, but in some 
instances the side pillars are in almost the same position, 
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relative to the driver, as would be those of a conventional 
screen. This pandering to fashion is hardly likely to 
deceive customers for long, and it is to be deplored because 
there are marked disadvantages to the wrap-round screen 
arrangement. These disadvantages include increased cost, 
complication of the demisting problem and the difficulty 
of designing windscreen wipers to sweep a useful propor- 
tion of the wrap-round area. Moreover, the door pillar 
— is awkward, and is not sound structurally. 

The production car that aroused the most interest at the 
Show was the Fiat 600. This model undoubtedly will be 
popular in Italy, since one of the most noteworthy features 
of the vehicle is its low fuel consumption, and in that 
country petrol costs about 7s 3d a gallon. However, it 
does not necessarily follow that the car would be equally 
popular in this country nor that the demand here would 
be great enough to warrant the production of a vehicle 
of this type by British manufacturers. 


Front or Rear Engine 


OUBTLESS, with the advent of yet another rear- 

engined car—the 633cm’ Fiat—the subject of 

engine position will once again be widely debated. 

The fundamental principles involved are, however, 
by now reasonably clear. Many manufacturers of high 
repute are producing cars with the rear-engine and rear- 
wheel drive arrangement or of the front-engine and front- 
wheel drive layout. This tends to show that these layouts, 
contrary to opinions expressed by those who have not 
ventured to adopt them in practice, are more economical 
to produce than the conventional installation. 

There can be only one reason why the greatest economy 
is obtained by grouping the engine and transmission at one 
end or the other. It is that, despite the fact that two 
additional sliding and universal joints are needed, the 
extra cost of these is more than offset by the savings 
obtained by combining the gearbox and fina! drive in one 
casing, the elimination of the propeller shaft and its 
tunnel, and by the reduction obtainable in the overall size 
of the vehicle. Undoubtedly, if economy in manufacturing 
cost is the prime requirement, one of these two arrange- 
ments should be adopted. 

However, they are not without their disadvantages. 


Rear-engined vehicles tend to be more noisy than conven- 
tional types. Nevertheless, there seems to be no reason 
to believe that this is necessarily so. Possibly, the noise 
in most instances is more easily transmitted through the 
relatively large flat panel that comprises the rear bulkhead, 
whereas the transmissivity of the front bulkhead is less 
because it is divided into small areas and stiffened by the 
relatively large wheelarches, tunnel, dash and scuttle and, 
in some chassisless designs, by one or more main cross 
members. This seems to indicate that more attention 
to the stiffening and insulation of the panel at the rear 
might solve the noise problem. 


Front-wheel drive 


The front-wheel drive arrangement, because of the 
need to steer the driven wheels, may tend to be slightly 
more expensive than the rear-engine layout; also, the 
mechanical components are more vulnerable to damage in 
the event of an accident. Moreover, if the power unit is 
of the in-line type, the bonnet tends to be unduly long 
and the front overhang excessive. If the front-engine and 
front-wheel drive system had marked practical advantages, 
the public doubtless would accept it. In fact, it probably 
has advantages for the skilful driver, but the different 
handling characteristics as between the over-run and drive 
conditions are so marked that possibly more skill is needed 
to drive cars of this type than of most others. 


Rear engines 


Widely differing opinions have been expressed about 
the handling characteristics of rear-engined cars. This is 
because with the preponderance of weight on the rear, the 
traction obtainable, particularly on ice, is better than that 
of most other types of vehicle. For the same reason, break- 
away tends to be delayed. Accordingly, the type of driver 
who never pushes his car to the limit of its performance 
finds that rear-engined vehicles generally are easier to 
drive than those of any other layout. However, once the 
rear end does break away, it is extremely difficult, and in 
many circumstances impossible, to regain control. There- 
fore, this layout would appear to be suitable only for 
vehicles of relatively low performance. Of course, there 
are exceptions to this generalization. 
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THE FIAT 600 


First Impressions, with Special Reference to the Bodywork, of a 


Design that is Noteworthy for Economical Use of Space 


IAT have recently introduced 
Fee: new 600 model to replace the 

Fiat 500, which was first put into 
production in 1936. The earlier model 
was well known in this country as well 
as in Italy, where it was spontaneously 
dubbed Topolino (Micky Mouse) by the 
public. In the new vehicle, accom- 
modation is provided for four people 
instead of two, as in the earlier model. 
It is now generally regarded as essential 
to provide four seats in a car to be 
produced in large quantities, otherwise 
the demand is not great enough to 
absorb an output of sufficient magnitude 
to maintain the price at the low level 
that is one of the essential attractions 
of a small car. 

Despite the fact that the 600 model 
accommodates four passengers instead 
of two, it is 5 in shorter and 1} in lower 
than the earlier model. However, it is 
34in wider, so there is ample elbow 
room for the passengers. The weight 
of the new four-seater is 11 Ib less than 
the earlier two-seater. This reduction 
in weight has been effected without any 
sacrifice in stiffness or strength, and it 
has been made possible by modern 
developments such as more advanced 
knowledge of integral construction 
technique and improved suspension 
layouts. 

Like many of the very small cars 
produced on the Continent, the new 
Fiat has the engine at the rear. This 
arrangement has been adopted, in 
preference to the front engine and rear 
wheel drive layout, because it allows the 
greatest possible amount of passenger 
space to be obtained within a given 
overall length. A further gain in length 
of passenger and interior luggage space 
has been obtained by positioning the 





The new Fiat 600 is a two-door vehicle with seats for four passengers, and the engine is at 
the rear 


radiator beside the engine instead of 
between the cylinder block and the 
rear seat squab. To do this it has been 
necessary to use as small a radiator as 
possible. Accordingly, a high efficiency, 
multi-blade, ducted fan is employed. 
Another advantage of the rear engine 
arrangement is that it obviates the need 
for a relatively large tunnel to accom- 
modate the propeller shaft in the bump 
position. A small tunnel has, in fact, 
been incorporated in this car to form 
one of the main longitudinal members 
of the structure, It also is convenient 
in that it houses the engine and gear 
shift controls, which otherwise would 
have to be accommodated under the 
floor. In the underfloor position they 
would be exposed to the dirt splashed 
up from the front wheels and also 
would be liable to suffer damage if the 





The general layout of the Fiat 600 shows how space has been used to the best possible 





advantage in the design 


vehicle were driven over rough terrain. 
Some saving in weight is obtained by 
combining the final drive and gearbox 


in one casing. There is also the 
possibility of obtaining better ride 
characteristics, because independent 


suspension is employed all round, 
Nevertheless, the swinging half shaft 
arrangement, with independent rear 
suspension, is generally regarded as 
inevitably more expensive than the 
conventional through axle. 

There are two main disadvantages 
associated with the rear engine layout. 
One is that luggage space is restricted, 
and the other is that it is difficult to 
obtain a satisfactory weight distribution. 
To improve the weight distribution, 
the spare wheel is housed vertically in 
a transverse plane at the extreme front 
end. The battery also is carried at the 
front, in a well immediately behind the 
spare wheel, and the 6 gallon petrol 
tank is mounted on the dash. This has 
given a front: rear weight distribution 
of 43: 57 with two people in the front 
seats. Because of the relatively high 
position of the tank and the fact that it 
is not liable to be subjected to heat 
radiation from either the engine or the 
exhaust system, there should be no 
trouble with vapour lock in this car. 

Although the luggage space beside 
the tank is small, its dimensions are 
12in deep ~18in long ¥22in mean 
width, additional luggage can be accom- 
modated behind the rear seat squab. 
Even so, since the distance between the 
squab and the rear bulkhead at the top 
is only 7 in and at the bottom 10 in, 
there is not enough room for four 
passengers as weil as their luggage for 
a holiday. If only two passengers are 
accommodated, however, there is ample 
luggage space, because the rear seat 
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Although the spare wheel is at the front, it doe: 
access to the luggage space 


squab can be hinged down on to the 
seat cushion to form a large flat 
platform. Unlike the Citroen 2CV, this 
vehicle has a conventional saloon roof, 
so almost any luggage rack could be 
fitted on it without difficulty. 


Specification 
principal dimensions 
follows: overall length 10ft 64 in, 
width 4ft 6%in, height fully laden 
4ft 4jin. A wheelbase of 6 ft 64 in 
has been adopted and the track dimen- 
sions are: front 3ft 9in and rear 
3ft 8fin. Underneath, the ground 
clearance is 64 in, The vehicle weighs 
11} cwt. It is powered by a 633 cm’, 
four-cylinder, overhead valve engine 
on a three-point rubber mounting. 
The bore and stroke are 60 mm and 
56 mm respectively, and the compres- 
sion ratio is 7:1. At 4,600 r.p.m. the 
maximum power output of 21:5 b.h.p 
is obtained. The maximum b.m.e.p 
is 113 Ib/in® at 2,800 r.p.m. 

A cast iron crankcase is employed, 
and it houses a three-bearing crank- 
shaft. The cylinder head, which has a 
built-in induction manifold, is of 
aluminium alloy. Although valve seat 


The 


are as 
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not impede 
inserts are necessary with this arrange- 
ment, the fact that some saving in cost 
has been obtained by incorporating the 


manifold in the head, and also because 
aluminium is cheap in Italy, may mean 


that the cost is no more than that of a 
similar cast iron head, with a separate 
manifold, manufactured in this country. 
The advantages of aluminium heads, as 
compared with the cast iron type, are 
well known: an appreciable saving in 
weight obtainable and the heat flow 
characteristics of aluminium are, of 
course, particularly good. 


Mounted on the Weber Z2DRA 
downdraught carburettor is a combined 
air silencer and filter. The lever that 
controls the choke is on the tunnel on 
the floor between the two front seats. 
Fuel is fed to the carburettor by a 
mechanically operated diaphragm type 
pump of conventional design. A by- 
pass oil filter is incorporated in the 
lubrication system. 

Water cooling has been adopted and 
the circulation is maintained by a 
centrifugal type pump. The fan is 
mounted on the pump spindle and the 
whol embly is carried to the right 
of the engine behind the radiator. Two 


To reduce the overall length of the power unit installation, the 
radiator is mounted on one side 
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V-belts furnish the drive. One is fitted 
between the crankshaft and dynamo 
pulleys and the second between the 
dynamo and pump pulleys. This 
arrangement has the incidental advan- 
tage that there is a tendency for the 
journal loading on the dynamo bearings 
to be reduced to a minimum. 

The fan and radiator are shrouded 
and a thermostatic temperature control 
is incorporated. This control actuates 
the shutter at the lower end of the air 
outlet ducting from the radiator. A 
manually operated shutter is also 
incorporated in this ducting to direct 
hot air, from the upper portion only 
of the radiator block, into the interior 
heating system if required. A coolant 
temperature warning lamp is mounted 
on the dash facia, to give warning of 
overheating in the event of a V-belt 
breakage. The starter motor is brought 
into operation by a lever, beside that 
for the choke, on the floor tunnel. 

A single-dry-plate clutch is inter- 
posed between the engine and final 
drive and gearbox unit. Four forward 
speeds and one reverse, all indirect, are 
obtainable. The gear ratios are: top 
4°88:1, third 7:13: 1, second 11:1, 


A simple triangulated link type independent rear suspension 
system is employed 


and a 
transmission hand brake is mounted on the rear of the gear box 





Siamesed cylinders are employed in the 633 cm® engine 
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first 18:2: 1, reverse 23:1. A spiral 
bevel final drive is employed and its 
ratio is 8 : 43. In top gear, the speed in 
m.p.h. per 1,000 r.p.m. is 12-79. 

At the inner ends of the swinging 
half shafts, the universal joints are 
housed in a cupped, pressed steel 
cover plate bolted to the sides of the 
gearbox and thus are well protected 
from contamination by abrasive matter. 
Rubber bonded, splined couplings 
connect the outer ends of the shafts 
to the rear wheel hubs to transmit the 
drive and absorb torsional vibrations. 

There are hydraulic brakes on all 
four wheels. Their linings are bonded 
to the shoes. The hand brake lever is 
mounted on the floor tunnel and it 
operates a transmission brake at the 
front end of the gearbox. Disc type 
wheels with 3} in rims are employed, 
and they are fitted with 5.20—12 tyres. 

The independent type suspension is 
employed both at the front and at the 
rear. At the front, a single transverse 
leaf-spring forms the lower arms of the 
double transverse link system. It is 
mounted in such a way as to act also as 
an anti-roll stabilizer. The upper arms 
of the system are light pressed steel 
wishbones. Damping is effected by 
double acting telescopic shock absorbers. 

Coil springs are used in conjunction 
with a triangulated link arrangement 
on each side at the rear. The links each 


comprise two channel section steel 
pressings. Their ends are rubber 
bushed. On each side of the vehicle, 


one arm of the link is pivoted on the 
heel board and the other is pivoted on 
the structure immediately in front of 
the universal joint of the swinging half 
shaft. Gusset plates are welded to the 
flanges of the channels above and below 
the apex of the link to join the two arms 
together. The upper gusset forms the 
seat for the coil spring and is pierced to 
allow clearance for the telescopic shock 
absorber, which is mounted co-axially 
with the spring and is attached to the 
lower gusset. Because the axes of the 


pivots are set at a large angle relative 
to the longitudinal axis of the vehicle, 
a rear end steering effect is introduced 


A thermostat control, fitted beneath the radiator, regulates the 
air flow through the outlet 
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The transverse leaf spring at the front, which forms the lower link of the suspension system, 
is rubber mounted at two points 


when the vehicle rolls. This arrange- 
ment has been adopted to counter the 
oversteering tendency that is otherwise 
almost inevitable in such a light rear- 
engined car. 

The worm and sector steering gear is 
used in conjunction with a 15} in dia- 
meter wheel and a two-piece track rod. 
A turning circle of only 28 ft 6 in has 
been obtained; this is a noteworthy 
features, since cars of this type are in 
many instances kept in small garages, 
access to which is difficult. No doubt 
the small turning circle has been made 
possible by the fact that the engine is 
at the rear and therefore there is more 
room at the front for accommodating the 
wheels at a relatively large angle of lock. 

Twelve-volt electrical equipment is 
employed. The output from the 180 W 
dynamo is controlled by a conventional 
voltage regulator. A 28 amp-hr battery 
is housed at the front of the vehicle 
The head lamps are of the double- 
filament type and have polished alu- 
minium bezels. The twin side lamps 
are mounted on top of the wings; they 


also are in_ polished aluminium 
housings, and they incorporate the 
flashing direction indicators. Four 


features are incorporated in each rear 
lamp: they are the parking lamp, stop 
lamp, reflector and flashing direction 
indicator. The twin windscreen wipers 











are electrically operated and automatic- 
ally park at the ends of their travel. In 
addition to the number plate illumina- 
tion lamp, there is also a separate light 
in the engine compartment. The 
electrical equipment on the dash 
includes a panel light and its switch, oil 
pressure, water temperature and battery 
charging warning lamps, and the 
windscreen wiper switch. The ignition 
switch, which is in the centre of the 
head and side lamp switch, is immedi- 
ately below that for the direction 
indicators. 


Body structure 

The main longitudinal components 
of the body structure are the centre 
tunnel and the two sills, which are 
extended to the rear by the quarter 
panels and to the front by the dash sides 
and wheel valance panels. A strong cross 
member is formed at each end by the body 
panelling and the intermediate cross 
members include the toeboard and 
dash assembly, the heelboard and the 
rear bulkhead that separates the saloon 
from the engine compartment. Another 
cross member is formed by a top hat 
section spot welded by its flanges to the 
floor behind the rear seat 

The front cross member is of U- 
section. It is formed by the front panel 
and the rear panel of the spare wheel 





A top hat section cross member is spot welded to the floor behind 


the rear seat 
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well, The two panels are flanged at 
their lower edges where they are spot 
welded together. A flange at the upper 
edge of the rear panel of the spare 
wheel well is welded to the front edge 
of the battery container. The rear of 
this container is attached to the dash 
panel, The container is a simple box 
suspended below the floor of the 
luggage compartment in the front of the 
vehicle. It is braced by two strip steel 
stays, one to the wheel well and the 
other to the toeboard. Access to the 
battery as well as to the filler cap for 
the brake fluid is gained simply by 
lifting the rubber covering on the floor 
of the luggage compartment. 

The floor panel of the vehicle slopes 
upwards at the front to form the 
toeboard ramp and its forward edge 
is bent up vertically and flanged and 
spot welded to the lower surface of the 
dash panel. A box section cross member 
is formed beneath the front of the 
toeboard by a channel section, one arm 
of which is spot welded to the forward 
vertical face of the toeboard and the 
other arm is flanged and spot welded 
under the ramp. The upper edge of the 
dash panel is spot welded to the front 
wall of the drip channel at the leading 
edge of the scuttle. At each side, the 
dash, toeboard, luggage compartment 
floor, and the rear panel of the spare 
wheel well are spot welded to the wheel 
valance panel. 

To take the suspension loads, the 
toeboard ramp has a doubling plate 
spot welded to it. On each side, the 
pivots of the transverse wishbone link 
and the bracket that carries the sus- 
pension spring are bolted to an inverted 
top hat section, longitudinal member 
that is spot welded by its flanges under 
the toeboard. This member is tri- 
angular in shape, as viewed from the 
side, to fit the slope of the ramp in such 
a manner that its lower edge is hori- 
zontal. On one side, the brake master 
cylinder is mounted on the inner face 
of this member. The upper ends of the 
shock absorbers are carried by brackets 
spot welded to the wheel valance 
panels, which are swaged locally to 
support these brackets. 

The upper edge of the valance is 
welded to a vertical, upturned flange at 
the inner edge of the wing. The top 
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The floor tunnel is a major component of the structure. It also houses the gear shift, engine 
and handbrake controls, and forms a duct for the heater system 


edge of this flange is turned inwards 
and it forms the side of the bonnet 
opening. Thus, there is no drip channel 
at the sides; the bonnet lid fits over the 
upturned flange to prevent the water 
from running inside. The edges of the 
bonnet lid are flanged inwards and seat 
on circular rubber pads, two on each 
side on the wings and four on top of the 
front panel. A fairly conventional hook 


type bonnet latch is employed at the 
front in conjunction with a separate 
hook type safety catch. The anti- 
rattle device is a 1} in wide, V-shaped 
leaf spring, one arm of which is 
attached to the horizontal part of the 


front panel, adjacent to the catch, and 
the other arm bears up against the front 
edge of the lid when it is closed. 
Apparently the bonnet lid is of thin 
gauge steel, and it is exceptionally light. 
The only stiffening member is a top hat 
section fitted transversely, adjacent to 
its rear edge. This member is attached 
by welding its outer ends to the turned 
in flanges of the lid, and a simple strip 


stee! stay is spot welded to its centre 
and to the lid. The weld on the lid is 
concealed by a chromium plated spine- 
strip on the exterior. The Fiat badge is 
mounted on the lid at the front end of 
this striy 

Simple strip steel hinges are em- 


hey are pivoted under the 
and extend through grommets 
lash panel. Two bolts are used 
each to the top hat section, 
stiffening member on the 


ploy a 
scuttle 
on the 
to secure 


transvers 





The petrol tank, battery and spare wheel are carried at 


the front to improve the weight 


distribution 








lid. This member is strengthened 
locally by ribbed plates at the hinge 
attachment points. A similar stiffening 
plate is welded to the flanges of the 
top hat section immediately behind the 
stay at the centre of the transverse 
member. The stay, in addition to 
supporting this member, forms the 
stop for the bonnet lid prop. This 
prop is a steel rod bent at right angles 
at each end. Its lower end is pivoted in 
a bracket on the dash panel and is 
spring-loaded so that its upper end 
bears against the stay, against which it 
slides as the bonnet is lifted. When the 
bonnet lid is fully open, the prop slides 
underneath the stay, where it is trapped. 
Therefore, it is necessary to pull the 
prop forward, clear of the stay, before 
lowering the lid. 

The front panel has three horizontal 
bars of polished aluminium to give the 
effect of a grille. They are divided in 
the centre to make room for a circular 
motif of transparent plastics. This 
motif comprises three concentric rings 
spaced apart by radial spokes. The 
outer ring is metal-sprayed on _ its 
reverse side to represent chromium 
plating; the intermediate circle is trans- 
parent, and the centre one is a disc on 
which the figure ‘600’ is displayed on a 
red-painted background. The sides of 
the front panel are flanged; below the 
headlamp on each side, the joint with 
the wing panel is vertical, while there 
is another joint, at an angle of about 
45 deg from the horizontal, extending 
from the headlamp bezel to the upper 
corner of the front panel. 


The bumper is of channel section, 
3in deep by | in over the flanges, and 
its width is slightly less than the overall 
width of the front end. It is attached 
by two bolts, each about one-third 
inboard of the outer end. These bolts 
are passed through the bumper and the 
front panel; a U-shaped distance piece 
is passed over each and is interposed, 
flanges downwards, between the two 
components. This distance piece is 
aluminium painted. A strip steel stay 
with its end bent at right angles to 
form attachment lugs is used to back 
up each of the bumper attachments. 
These stays extend between the front 
and rear panels of the well for the spare 
wheel, which they help to locate. 
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At the rear, the main 
cross member is of box 


section. It is formed by the 
skirt panel below the lid of 
the engine compartment and 
is closed by an inner panel. 
The skirt panel is a shallow 
top hat section and the 
closing plate is welded to its 
flanges. This assembly is 
secured to the rear quarter 
panels by two bolts at each 
end, so that it can be readily 
removed in order that the 
engine can be withdrawn. 
Its ends are reinforced with 
a heavy gauge strip where 
the bolts pass through, and 
a chafing strip is interposed 
between them and the tail 
end of the rear quarter 
panel. At the centre, the 
cross member carries a 
bracket for the _ single- 
high- point rear engine 
mounting. There are two 
more mountings, one each side of 
the gearbox. The bumper at this end 
of the vehicle is attached in a similar 
manner to that at the front and is the 
same shape. However, instead of there 
being a stay between the two vertical 
walls of the box section member, the 
inner wall is pressed rearwards locally 
to contact the outer wall, and the bolt 
is simply passed through the two panels 
and the bumper attachment assembly 
and tightened. 

A vertical panel approximately 
parallel to the longitudinal axis of the 
vehicle closes each side of the engine 
compartment and supports the edges of 
the rear opening. Its front edge is 
flanged and spot welded to the bulkhead 
behind the rear seat squab. Forward 
of the bulkhead there is no inner panel. 

The sills are of box section. They are 
about 3 in wide by 5 in deep over the 
flanges. At the front end there is an 
unfilled flanged joint between the sill 
outer panel and the front wing. This 
joint is horizontal and its line is con- 
tinued to the rear by a line pressed in 
the door. On the quarter panel, this 
line rises to form an imitation rear wing. 
Another joint is formed vertically just in 
front of the rear pillar, but this is filled. 





A large plastics container on the door panel serves as a pull-to as 
well as to accommodate maps and small parcels 
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A simple dash facia layout has been adopted and, beneath it, the 
radio is carried between the arms of the Y-shaped pipe connection 


to the demister ducts 


It appears to be the only filled joint on 
the body since the rear quarter panel is 
pressed in one piece. 

The other main longitudinal member 
is the top hat section tunnel, which is 
spot welded by its flanges to the floor. 
Its front end terminates at the begin- 
ning of the toeboard ramp, but a top 
hat section extension is spot welded on, 
and is continued up the ramp to the 
base of the dash. The rear end of the 
tunnel terminates at the heelboard, 
which has an extra plate welded to it to 
form a box section cross member. 
A rubber gaiter is fitted to a flange 
inside the tunnel to seal the rear end 
where the controls pass _ through. 
Behind this point, the longitudinal 
member is continued by a forked 
extension to clear the gearbox and final 
drive casing and carry the rear mount- 
ings of the engine. The arms of this 
forked extension pass under the top 
hat section cross member behind the 
rear seat and terminate at the bulkhead 
of the engine compartment. The 
transverse arms of the rear suspension 
links are pivoted on brackets on the 
forked extension, and the forward 
extending arms are pivoted on brackets 
on the cross member formed by the 
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heelboard. The circular, 
rubber sandwich type 
mounting at the upper end 
of each shock absorber is 
carried in a bracket welded 
to the side panel of the 
engine compartment. 

The tunnel and the right- 
hand arm of its forked rear 
extension is used as a con- 
duit for the hot air for 
interior heating. Heated air 
passes from the radiator 
through this conduit to the 
front end of the tunnel, 
where there is an aperture 
on each side. A rotary, plate 
valve is fitted to the aper- 
ture so that it can be closed 
if necessary. At the upper 
end of the extension on the 
toeboard, a Y-junction is 
welded on, and _ flexible 
pipes are connected to it 
to carry the hot air to the 
demister ducts. 


Other features 

An Autovox radio can be mounted 
under the dash facia between the arms 
of the Y-pipe to the demister ducts, 
The control is on the right-hand side 
of the dash facia. A retractable aerial 
is mounted on the right-hand side of 
the scuttle. The general arrangement 
of the dash facia can be seen in the 
accompanying illustration. At the 
centre, between the radio control and 
the instrument housing, is a plastics 
plate, at each end of which is a switch. 
One of these two switches is for the 
wipers and the other is for the instru- 
ment panel illumination lamp. The 
combined ignition and head and side 
lamp switch is at the centre of this plate. 
Above it, there is a direction indicator 
switch. 

All the instruments are mounted in a 
binnacle type of housing on the dash 
facia, above the steering column, The 
speedometer is accommodated in the 
centre of this housing. It incorporates 
a mileometer but no trip indicator. 
On the right, there is a fuel contents 
gauge and on the left, in a similarly 
shaped frame, is an oil pressure warning 
lamp. There are two more warning 





The rear seat squab can be pivoted forwards to provide room for 
a large amount of luggage 














lamps, but they are circular in shape. 
One is above the oil warning lamp and 
indicates whether or not the dynamo is 
charging, and the other, which shows 
if the water temperature is too high, is 
above the fuel contents gauge. 


Some of the interior dimensions are 
as follows. The height from the floor 
to the roof between the door hinge 
pillars is 45in. Between these pillars 
the width is 48 in at the level of the rear 
seat cushion and 44} in at the waist. 
At the front seats, the width between 
the door panels is 464 in and between 
the waist rails 434in. The width 
between the front wheel arches is 28 in. 
With the front seat in the rearmost 
position, the distance between the front 
edge of the cushion and the extreme 
front edge of the toeboard is 28} in. 
When it is in the foremost position, this 
distance is 234in. A _ multi-stage 
adjustment is provided for the seat, 
which in fact can be locked in any one 
of eight positions, The length from 
the brake pedal to the centre of the 
rear squab is 53} in. 

The doors are about 394 in wide just 
below the waist and are hinged at the 
rear. No doubt this rear hinged 
arrangement has been adopted because 
there is not sufficient vertical length of 
pillar at the front to space the hinges 
far enough apart to give adequate 
support to the door, Another advantage 
of the rear hinge arrangement is that 
the door opening mechanism and its 
controls are all close together at the 
front edge, so there is an appreciable 
saving in cost, 

There has always been considerable 
controversy over the relative merits of 
two- and four-door arrangements. In 
fact, the practical advantage appears to 
be with the two-door car, although the 
public generally tend to favour four. 
With such a small vehicle as the Fiat 
600, a four-door arrangement would 
tend to make access to both the front 
and rear seats more difficult, instead 
of easier, because the doors inevitably 
would be small. The cost would be 
higher, particularly if both four- and 
two-door versions were to be offered, 
since extra tooling, as well as hardware, 
would be involved. In some instances 
it is impossible, and in others scarcely 
practical, to make the structure strong 
enough if the sides of the vehicle have 
to be cut away to the extent necessary 
to accommodate four doors. In any 
case, the extra structure needed to 
provide adequate strength in the four- 
door layout would probably have to be 
carried also on the two-door version, 
80 that as many components as possible 
would be common to both, The resul- 
tant increase in weight would not only 
involve an increase in prime cost, but 
it also would have an adverse effect on 
fuel consumption and _ performance. 
With many two-door arrangements, 
children in the rear cannot fall out, 
whereas they can in nearly all four-door 
cars if, for any reason, a door flies open. 
All-round visibility tends to be better 
with two doors, It seems that the 
public should be educated to accept 
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this common sense point of view, so that 
manufacturers would not be driven to 
provide four doors in such small 
vehicles when they know that this 


arrangement is so unsound, both from 
their own and the customers point of 
View 

Two horizontally sliding glasses are 
fitted in each door light. Although the 


Fiat engineers have accepted as in- 
evitable the fact that, in any vehicle, 
draughts cannot be excluded if the 


windows are open, they have paid 
considerable attention to the prevention 
of discomfort of passengers. A trans- 
parent, rectangular deflector panel is 
hinged at its forward edge near the rear 
of the window opening, and it can be 
adjusted to deflect the draught away 
from the passengers. In this way, 
adequate ventilation is obtained without 
discomfort 

By using horizontally sliding windcws 
the inner door panel has been reduced 
to as small a size as possible, and forms 
simply a frame to stiffen the edges of 
the door and window and to carry the 
lock and hinge mountings. The trim 
is applied to the inner face of the outer 
panel. This has enabled economies to 
be made both with regard to cost and 


weight. A large plastics container is 
secured to the trim panel at the front 
of the door. It is suitable for accom- 
modating maps, cameras and other 


articles; a U-section, chromium plated 
strip is fitted over its upper edge to 
strengthen it sufficiently to enable it to 
be used as a door pull. 

External door hinges are employed in 
conjunction with a leather check strap. 
The latch is housed at the front edge 
of the door. A knob control projects 
through a clearance hole in the inner 
panel. Below it, there is a small lever 
control for locking the door. A U- 
section rubber seal is fitted round the 


edge of the door. This type of seal is 
more flexible than the solid sponge 
rubber type used on most other 


vehicles, and it is a good feature, since 
it allows the door to be closed without 
slamming it hard. A_ conventional 
draught strip of U-section is fitted over 
the inwardly turned flanges in the door 
aperture in the body. 

The whole of the floor is covered with 
black moulded rubber. Separate pieces 
are used to cover the interior faces of 
the sills, and the wheelarches, heel- 
board and rear portion of the tunnel. 


INDEXES AND 
BINDING CASES 


Indexes and binding cases for 
volume XLIV (January to December, 
1954) of the ‘‘Automobile Engineer’’ 
are now ready. The price of the index 
is 7}d., and the binding case together 
with index is 6s. 5d., both are post free 
Alternatively, readers’ copies can be 
in publishers’ binding cases at 
an inclusive cost of 18s. 10d., including 
return postage. Remittances should be 
sent with the orders to the publishing 
department, Dorset House, Stamford 
ondon, $.E.1 


bound 


Street, | 
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At the front, a single sheet covers the 
front floor and tunnel, whereas at the 
rear two separate pieces are fitted on 
the floor, one each side of the tunnel. 
A bitumen-bonded felt, about 4 in 
thick, is laid on the floor under the 
rubber. 

The roof lining is unconventional. 
It is a thick panel of composite material 
with a silver painted finish on one side. 
This trim is stuck in a shallow depres- 
sion pressed upwards in the roof panel, 
in such a way that the finished face is 
flush with the metal surround. There 
are two advantages to this arrangement. 
One is that it is less expensive than the 
more conventional head lining, and the 
other is that it helps to prevent drum- 
ming and noise. Manufacturers have 
found that materials stuck on to roof 
panels in some instances tend to fall 
off after a time. However, there are 
available now many new adhesives 
that are much more effective than 
those that have been used hitherto, and 
no doubt Fiat have investigated this 
problem thoroughly. 

Foam rubber is employed on all the 
seats and their squabs. In the vehicles 
recently exhibited, either one of two 
types of trim have been offered. One 
is a soft cloth and the other is a com- 
posite material made of nylon and 
another plastics. Nylon has exception- 
ally good wearing characteristics and is 
becoming popular as a trim material 
in the United States. When used by 
itself, it is expensive, but it is possible 
than an appreciable price reduction 
can be made by mixing it with other 
materials. 





AUTOMATIC TONGS 


A N agreement has recently been 
reached, between Brown, Lenox 
and Co. Ltd., of 157, Victoria Street, 
London, S.W.1., and The Heppenstall 
Company, of Pittsburgh, Pennsylvania, 
for the British company to manufacture 
as sole licensees in the United Kingdom 
and Australia, the Heppenstall range of 
materials handling equipment. As a 
result, dollars are no longer required for 
the purchase of this equipment, which 
includes the Heppenstall automatic 
tongs. 

The operation of these tongs is as 
follows. They are automatically locked 
open after each lift, and therefore can 
be lowered directly on to the next load. 
The lifting cable is paid out until the 
tongs rest on the load and it goes slack. 
This releases the mechanism that locks 
the tongs in the open position, and, as 
the lift begins, the tongs ‘automatically 
close and grip the burden tightly. 

A number of variants of this equip- 
ment can be supplied to suit different 
applications. The tongs can be used 
with specially designed racks to increase 
warehousing efficiency. They can be 
provided with either two, three or four 
claws to suit special loads. Alternatively, 
special shoes can be fitted to the ends 
of the claws to allow the load to be 
rotated, to alter its attitude after it has 
been lifted. 
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CHASSIS FRAME MANUFACTURE 
Production Methods at John Thompson Motor Pressings Ltd. 


Part II. 






Commercial Vehicle Frames 










are expected to perform, as well greater wheelbase span and must also to heavy concentrated loading or to 
as by their size and weight, the possess an ample margin of strength badly distributed loading. As a con- 
frames of commercial vehicles require to withstand occasional or even per- sequence of the relatively greater 
methods of production differing from sistent overloading. Goods vehicle length, depth, and thickness of 
those adopted for material, it is not 
passenger car practical in all 
frames. Sheer cases to blank out 
load-carrying cap- the side members 
acity assumes of heavy commer- 
much more sig- cial frames in a 
nificance in the press, or to form 
design of both them cold. The 
Passenger and same reasons pre- 
goods vehicle clude the use of 


frames than is the double dies; in 
case for car any case, the 


frames. In attain- weight and cost of 
ing the necessary such dies would 
rigidity to with- be uneconomic for 
stand dynamic the numbers 
stressing, essential required, Since 
in a car frame to production re- 
ensure good steer- quirements are 


ing and handling considerably less 
characteris- than those for 


tics, adequate passenger cars, 
strength for load the usual practice 
carrying 18 invari- is to build rever- 
ably built into the sible die sets, 
structure. Com- With these, a 
mercial vehicle batch of  right- 
frames, both pas- Cutting side member shapes on rotary shearing machine hand members is 
senger and goods, formed, the punch 





B: the nature of the duties they must carry heavy loads on a much frames may, furthermore, be subjected 
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1,500-ton hydraulic press for hot-forming side members up to 34 ft long in 4 in material 
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Continuous milling of side member flanges to width Checking side member top profile on template table 


BLANKING AND COLD FORMING CAPACITIES, 2,000-TON CLEARING PRESS and die are re-assembled, and a batch 


of left-hand members is then produced. 
Mild steel, 28 32 ton in’ tensile Similar considerations influence 
frame assembly. Although welding is 


4 nee | of pe seord widely used to fabricate cross mem- 
Length of member that can be presse required to blan bers and to attach doubling channels 


Thickness member 29 ft. long or plate stiffeners to side members, the 
Straight With kick-up 12 in steelings ye ; ’ 
main structure of heavy commercial 


23 ft Oin 92 ft 7 in 0-80 in vehicles is invariably riveted. Welding 
25 ft 8 in 25 ft 31n 0°62 in jigs and manipulating equipment for 
29 ft Oin 28 ft Yin 0-50 in such large and heavy frames could not 
29 ft Oin 29 ft Oin 0°37 in be economically justified in view of 

the relatively small numbers required. 








2,000-ton mechanical press for members up to 25 ft long 
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Channel stiffener fitted to side member 


Furthermore, it is common practice 
for the frames to be supplied un- 
assembled in order to facilitate trans- 
port; the final assembly and riveting 
or bolting being done at the customer’s 
works. The materials commonly used 
for the most important component, the 
side member, are 28/32-ton mild steel, 
STAS/VA 30-ton carbon steel or 
STAS/V6A 35/43-ton carbon-man- 
ganese steel in plate of from 1% in to 
4 in thickness. Plates are ordered from 
the steelmaker in sizes that can 
economically yield a pair of blanks or 
shapes. 


Blanking and shaping 


For the lighter trucks and coaches, 
providing the production runs will 
justify die-making and shear loads are 


“org 


ct 


Completed frame for overseas passenger vehicle. 
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not excessive, side members are 
blanked from plate up to ys in thick in 
mechanical presses. Single tools are 
used, as distinct from the double tools 
common for car side members, and the 
2,000-ton British Clearing presses can 
blank members up to 29 ft in 
length. The accompanying table gives 
examples of blanking and cold-forming 
capacities as performed on_ these 
presses. For these long members the 
steelings of the dies will be given a 
considerable amount of “ shear.” For 
shorter runs, the blanks are cut to 
shape on rotary shears. This is the 
general practice for producing shapes 
in heavier gauge material up to 4 in 
thick. The shapes are marked on the 
plate from sheet templates and the 
plate is manipulated in the machine 





Welding perforated box plate to side member flanges 


Blanks in material 
din are 
profile 


by three operators. 
of a_ thickness exceeding 
invariably flame cut to a 
template 


Forming 

Only the lighter members, up to 
29 ft long in } in plate, ure formed cold 
in mechanical presses. All members 
of heavier gauge are hot-formed on 
hydraulic presses of the firm’s own 
design. The larger hydraulic presses 
are five-cylinder units of 1,000-ton and 
1,500-ton capacities, and can form 
members in material up to 4 in thick 
and up to 28 ft and 34ft long respec- 
tively. ‘These presses are served with 
water at a pressure of 2,240 1b/in* 
from the firm’s central power station, 
The system comprises two sets of 


pie lal a : 
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Overall length 34 fe 





AUTOMOBILE 
ENGINEER 


Frame with fabricated front end and bolted-in cross members 


3-throw pumps, each driven by a 
150 h.p. motor, and feeds through a 
large capacity, air-loaded accumulator. 

Each press is aligned with a 37 ft 
long Gibbons oil-fired, twin furnace. 
Batches of ten blanks are heated in 
one half of the furnace to a tempera- 
ture of 850-900 deg C in about half an 
hour. They are withdrawn individually 
from the furnace and over a roller 
track to the bed of the press by a 


capstan winch located at the opposite 


end of the press. The blank travels 
over the die on a few temporarily 
inserted rollers. When the blank has 
been transported to its approximate 
position, these rollers are withdrawn 
and it is manipulated into correct loca- 
tion in the die by operators working 
on each side of the press. After 
forming, the member is allowed to 
cool on cast iron cooling tables. Sub- 
sequently, it is normalized by reheating 
slowly to 850 deg C for a time sufficient 
to heat through the section and then 
allowed to cool on the tables in still 
air. 

A typical set of form tools is illus- 
trated. Both punch and die are built 
up in sections, of which two straight 
and parallel sections are removable to 
enable members to be pressed for 
vehicles of different wheelbases, It 
will be noted from the cross-sectional 
views that the punch is radiused on 
both upper and lower edges and that 
the die sidepieces have the standard 
entry chamfer at both top and bottom 
edges. This is necessary to enable the 
single tool set to form both right-hand 
and left-hand members. The punch 
sections are secured on a bolster and 
the die sidepieces are assembled in the 
trough of the press and supported 
transversely by packings against the 
sides of the trough. 

After a run to complete a batch of 
members of one hand, the tools are 
dismantled and re-assembled on the 
press in an inverted position for a run 
to form a similar batch of members 
of the opposite hand. This method, 


of course, is applicable only to mem- 
bers that are straight in a vertical 
plane Joggled side members neces- 
sitate two sets of tools, one set for 
members of each hand. 


Setting and machining 

rhe normalized side members are 
straightened on the back, or web, and 
on the upper flange under a hydraulic 
pre Flanges are then machined to 
correct width on Wadkin spar millers. 
Ihe machine head has a total travel of 
33ft and takes a cutter up to 24in 
long, which is sufficient to cover the 
kick-up of any normal side member, 
or two straight members, in a single 
pass. Eight pairs of hydraulic clamping 
cylinders hold the work down to the 
table. As the machine head approaches 
a pair of clamps, a trip lever is 
actuated to relieve the pressure and 
the out-of-balance dogs fall clear out 
of the path of the cutter. When the 
head has passed, pressure is restored 
dogs are automatically re- 

and re-clamped on _ the 


and the 
positioned 
work 

After web milling, the member is 
checked for top face profile on a tem- 
plate table and, when necessary, is 
corrected cold by hand setting. This 
is a highly skilled and important 
operation and covers the whole of the 
member to ensure the squareness of 
the web and flanges and also con- 
The member must closely 
acceptance gauge over its 
entire length, not only in profile but 
also for the set or joggle.  Flitch 
plates may then be welded in to 
strengthen the parallel centre section, 
or doubling channels may be fitted 
and welded at the flange edges to 
secure. In other instances, plain or 
perforated box plates are welded on 
the flange edges. Welded extensions 
to both front and rear ends are often 
a feature of chassis design. 

To minimize the necessary handling, 
side members are drilled at one setting 
on specially built, full length tables. 


tour 
fit the 
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Any convenient number of motorized 
sensitive drills, of jin diameter 
capacity, can be accommodated on 
twin T-section rails arranged above 
and to the rear of the table. Each drill 
is mounted to slide transversely in a 
carriage that can be moved longitu- 
dinally on the rails. Both movements 
are on ball bearings for easy manipu- 
lation by the operator. For long runs 
the side member is clamped in a 
drilling jig, but small batches may be 
clamped to the table and spotted from 
a drilling template. 


Assembly 


Before being passed for assembly, 
side members are proved at datum 
points over their entire length and for 
squareness of flanges and mounting 
faces. A pair of side members is set 
up on steel trestles and pressed or 
tubular cross members, gusset plates 
or angles, spring attachments and 
other items are built in with a few 
slave bolts. Riveting is on straight- 
forward lines, a riveting team com- 
prising a riveter, a dolly man, and a 
rivet heater. The rivets are heated 
electrically and are set with a pneu- 
matic hammer. 


Fabrication 

Cross members and minor frame 
components are fabricated as sub- 
assemblies from pressings, tubes and 
plate. Flanges, brackets and attach- 
ments for these items are cut from 
plate on straight shearing machines or, 
if more _ elaborately profiled, are 
batched and flame-cut. Generally, they 
are jig-welded to ensure correct loca- 
tion and proved on a checking fixture. 
Apart from the instances mentioned 
earlier of welding-in doublers or box 
plates and adding front or rear exten- 
sions, welding is not extensively used 
in the assembly of heavy vehicle 
frames. 

In the case of some other light 
frames, sets of pressings and fabri- 
cated components are supplied ready 
for either welded or riveted assembly 
by the manufacturer. For relatively 
heavier vehicles intended for shipment 
abroad in the completely-knocked- 
down condition, frames or sets of 
prefabricated members are arranged 
for riveted or bolted assembly. 


Finishing 

Completed members, sub-assemblies 
or frames have to be cleaned before 
painting and members up to approxi- 
mately 20 ft long, which have invari- 
ably been worked cold, are degreased 
in the normal way by hot spray and 
rinse. After drying they are dip coated 
in enamel, drained and stoved by 
conveyance through a tunnel-type oil- 
fired stove. 

Large members that have been 
formed by hot pressing and subjected 
to welding operations, accumulate con- 
siderable scale and slag which, unless 
removed before painting, would 
quickly set up corrosion during 
service. To remove this scale and slag 
a Wheelabrator airless abrasive shot- 
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cleaning plant has been installed. This 
equipment was specially designed for 
cleaning chassis frame members up to 
a maximum section of 16 in X 5 in. 
Members are traversed through the 
cleaning chamber by a power-driven 
roller conveyor having an effective 
width of 3ft 6in and length of 32 ft. 
The conveyor can be operated at 
variable speeds up to 16 ft/min. Very 
large members or frames are brush or 
spray coated by hand and air dried. 
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Aluminium or red oxide paints are 
alternatives to the usual chassis black. 

Frames or pressed components for 
heavy goods or passenger vehicles and 


trolleybuses are supplied to many 
British and Continental manufac- 
turers. From among these may be 


mentioned A.E.C., Albion, Bedford, 
Crossley, Dennis, Kromhout (Holland), 
Leyland, Maudslay, Morris Commer- 
cial, Scania-Vabis (Sweden), Scammell, 
Suomen (Finland) and Volvo (Sweden). 
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Currently, the largest frames being 
built are for special vehicles for oilfield 


transportation service. The side 
members in jin thick material are 
40ft long and the main parallel 


channel section is 12 in deep with 4 in 
flanges and a welded-in box plate. 
Cross members of octagonal box 
section are also fabricated in 4 in plate. 
These frames are exceeded in overall 
dimensions only by the rail car under- 
frames also produced at this works. 


PARTICLE SIZE DISTRIBUTION 


An Analyser Suitable for Use with Powdered Materials 
Such as Tungsten Carbide for Cutting Tools 


PARTICLE size _ distribution 
A analyser, called the Micromero- 
graph, has now been made 
available for sale in the United King- 
dom and Europe. This instrument is 
manufactured in Philadelphia, and 
previously has only been obtainable in 
the United States of America. It is an 
automatically self-recording sedimen- 
tation balance type of instrument for 
producing rapidly accurate particle- 
size distribution analyses. 

For the determination of the particle 
size distribution of a powder, it is 
necessary to break up the agglomer- 
ated sample into discrete separated 
particles. With the Micromerograph, 
this is accomplished by projecting the 
powder sample through a deagglomer- 
ator by means of a blast of 
compressed dry nitrogen. The nitrogen 
pressure and the orifice size have to 
be adjusted to suit the particular 
powdered material being analysed. 
After ejection from the deagglomerator 


the particles form a small cloud 
near the top of the sedimentation 
column. 


The particles fall at their terminal 
velocities until they are stopped by the 
pan of the servo-electronic balance at 
the base of the column. Slight 
differences in time of fall, due 
to the finite size of the initial 


current required to keep the beam 
balanced is a continuous measure of 
the accumulated weight of the powder 
on the balance pan. 

The milliammeter of the moving 
chart recorder is actuated by the same 
current as that which counterbalances 
the weight of the powder on the pan. 
As a result, the chart provides a record 
of accumulated weight against time; 
this record is visible throughout the 
whole of the determination process, 
Determination is complete when the 
chart line becomes straight, but for 
many applications it is satisfactory to 
discontinue the run before this condi- 
tion is reached, that is, at an arbitrary 
slope of the curve or at some approxi- 
mate percentage of total sedimentation. 

According to Stokes’ Law of Fall, 
the various times required for any par- 
ticular percentage of the powder to 
settle are inversely proportional to the 
square of the particle size in microns 
and to the density p. The information 
on the chart is used to obtain a com- 
plete particle size distribution curve 
showing the percentage weight of par- 
ticles smaller than any given micron 
size. A standard template is used to 
convert the time scale on the chart into 


Applications 
The Micromerograph is useful in 
production and quality control and as 
a research instrument. Its statistical 
accuracy for routine testing is high 
because there are several billions of 
particles in the sample, approximately 


hHegm. The instrument can deal with 
a wide variety and size-range of 
powders. Its approximate upper and 


lower operating limits are indicated by 

examples shown in the table. 

The Micromerograph is suitable for 
keeping the particle size distribution 
of powders within safe or acceptable 
limits. Once the limits have been 
established, non-technical operators 
can quickly check a size distribution 
curve against a transparent overlay 
showing the area of acceptability. The 
Micromerograph chart and the derived 
particle size distribution curve form 
permanent records for future reference. 
On purchase orders for powders, 
Micromerograph curve limits can be 
specified; the distribution curve of a 
material tested on the seller’s Micro- 
merograph can be expected to agree 
closely with one made on the buyer’s 
Micromerograph. 

The Micromerograph is invaluable 
in any research or development 
programme involving the be- 
haviour of powdered materials. 





i 

particle cloud, are rendered Material Density —-~ —— Determinations can be made 
unimportant by the relatively limit limit rapidly; this, and the inherent 
great length, 220cm, of the dependability of the results, 
sedimentation column. The Resin 13 By. 250 allows the research programme 
time required for the analysis Limestone 2°9 24 170 to be operated at many times 
varies from a few seconds to Nickel 8-9 1'2p Wy the rate of progress that is 
three hours, according to the Pungsten carbide 15°9 0B ys 70 possible with conventional 
size distribution and density of particle size determination 
the particles. methods. The Micromerograph 

dv». These figures are then divided has been applied to problems 


Weighing and recording 

As the particles accumulate on the 
balance pan, the balance beam rotates 
slightly on its torsion suspension. A 
sensing device incorporated in the 
balance transmits a signal to the elec- 
tronic system of the instrument which, 
in turn, applies a current to a resisting 
force coil on the balance beam. The 


by the square root of the density of 
the powder, to obtain the diameter in 
microns. A knowledge of elementary 
mathematics is all that is required to 
do the calculations and, to eliminate 
this calculation, special templates can 
be supplied for powders of known 
densities. The density can be deter- 
mined conveniently with a pycnometer. 


concerned with penicillin for medical 
use, tungsten carbide for cutting tools, 
and limestone for pigments; these are 
but a few instances of its wide range of 
usefulness. In most research applica- 
tions the continuous data record of the 
Micromerograph is of value. Further 
details can be obtained from Sharples 
Centrifuges Ltd., at Stroud, Gloucs. 
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RECENT PUBLICATIONS 


Brief Reviews of Current Technical Books 


Glass Reinforced Plastics 

Edited by Phillip Morgan, M.A. 
sndon: ILIFFE AND Sons Ltp., Dorset 

House, Stamford Street, S.E.1. 1954 

6 ~ 94. 256 pp. Price 35s. 

In recent years, the field of application 
for glass reinforced plastics has been 
widened considerably. A great deal of 
information exists, but hitherto, it has 
been scattered among a large number of 
technical papers me articles and there 
fore has not been readily available. One 
aim in the preparation of this book has 
been at collecting this information and 
presenting it in a form suitable for those 
who are only concerned with certain 
aspects of the subject, as well as for those 
interested in everything connected with 
glass reinforced plastics. 

Since the book deals with diverse sub 
jects, such as chemistry and production 
moulding methods, it is unlikely that every 
reader will study all the chapters. There 
fore, the work has been arranged so that 
each chapter is largely self-contained 
This, of course, has unavoidably led to a 
certain amount of duplication, but this 
is a good feature from the point of view 
of the reader who wishes to study only 
a limited number of chapters. 

It is stated in the preface that some 
caution is necessary in the approach to 
this relatively new class of materials. That 
they have outstanding properties and 
possibilities is beyond oubt; but 
enthusiasm should be tempered by a sober 
appraisal of their ouleability he each 
application. This point is also made by 
several of the authors of the different sec- 
tions. Undoubtedly this volume is a step 
towards placing glass reinforced plastics 
on a firm technical basis. 

An indication of the field covered by 
the book can be gained from the headings 
of the chapters, These headings are: Glass 
Fibre Forms and _ Properties; The 
Chemistry of Unsaturated Polyester and 
Allyl Resins; Polyester Types and Pro 
perties; Ancillary Materials; Glass Fibres 
with Phenolic Resins; Silicone, Melamine, 
—— and Furane Resins; Commercial! 

oulding Processes; Methods of Mass 
Production; Tube and Rod Production; 
Design and Properties of Structures; 
Glass Reinforced Plastics in the 
Aircraft Industry; Glass Fibre Lamin- 
ates in the Electrical Field; Automobile 
Bodywork and Other Transport Applica 
tions; Boat Building in Glass Reinforced 
Plastics; and Miscellaneous Applications 
of Glass Reinforced Plastics. In short, this 
book presents, for the first time in this 
country, a comprehensive account of the 
essential facts on the subject. 


Petroleum and Performance 

By E. M. Goodger, M.Sc.(Eng.), 
A. M.1. Mech. E., A.F.R. Ae. S., 
A.F Inst.Pet. 

London: BUTTERWORTH SCIENTIFIC PuB 
LICATIONS, 88, Kingsway, W.C.2. 1953 
54 «84. 295 pp. Price 32s. 6d. 

This book has been written to illustrate 
the inter-relationship between the proper 
ties of fuels and the performance of 
internal combustion engines, and to fill 
the gap between the popular type of hand- 
book and the multi-volume work of 
reference. It deals with all the petroleum- 


based liquid fuels, ranging from gasoline 
to fucl oil, and describes their applications 
in engines. Liquefied petroleum gases and 
substitute fuels are also discussed as well 
as current trends in the use of fuels of 
other than petroleum bases for ram-jet 
units and rocket motors. 

The first section of the book deals with 
the techniques employed in obtaining and 
refining crude oils and describes the 
significant properties, testing and distribu- 
tion of the finished products. A descrip 
tion of the chemical nature of 
hydrocarbon materials is included so that 
explanations of observed phenomena may 
be given in greater detail. The second 
section opens with a survey of thermo 
dynamic processes, and describes their 
application to engine mechanisms for the 
effective conversion of heat energy to 
mechanical power. Subsequent chapters 
cover the mechanical production of this 
heat energy, the combustion performance 
of fuels and the selection of criteria for 
the purposes of fuel rating. Processes 
involved in the supply of fuel to the com 
bustion zone, and their influence upon 


BOOKS 


of interest to 
AUTOMOBILE ENGINEERS 


AUTOMOBILE CHASSIS DESIGN 
By R. Dean-Averns. 2nd Ed. 
30s, net. By post 30s. Bd 


AUTOMOBILE EFFICIENCY 
Maintaining Performance with Electrical Test 
Equipment By E. T. Lawson Helme, 
A.M AET., A.M.AMLA. 

10s. 6d. net. By post 10s. 114d. 


ELECTRICAL SERVICING OF THE 
MOTOR VEHICLE 

Principles, Design and Choice of Test Appara- 
tus. By E Lawson Helme, A.M.A.E.T., 
AMLM! Os. 6d. net. By post Gs. 11d 


THE MODERN DIESEL 

Automotive Oil Engines for 

Marine and industrial Use. 

By Donald H. Smith, M.1.Mech.E. 12ch Ed 
2s. 6d. net. By post 13s 


Transport, 


THE MOTOR VEHICLE 

By K Newton, M.C., BSc, A.C.G1., 
A.M.inst.C.E., M.A.Mech.E., and W. Steeds, 
O.B.E., B.Sc. A.C.GA,, M.1.Mech.E 5th Ed. 


35s. net. By post 36s. 3¢ 


SERVICING GUIDE TO BRITISH 
MOTOR VEHICLES 


Cars, Commercial Vehicles and Tractors 
Volume | 63s. net. By post 65s 





SERVICING GUIDE TO BRITISH 
MOTOR VEHICLES 

Cars, Commercial Vehicles and Tractors 
Volume Il 42s net. By post 43s. 6d 


SMALL DIESEL ENGINES 
By Donald H. Smith, M.1.Mech.E 
4s. 6d. net. By post 4s. 9d 


Obtainable at all booksellers or from 
ILIFFE & SONS LTD. 
DORSET HOUSE, SYAMFORD STREET 
LONDON 5&.£.1. 
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combustion —_ performance, are also 
described. The final chapter summarizes 
the requirements of engines and shows 
how the specification of each type of fuel 
has been evolved to ensure its satisfactory 
application. 


Technical Dictionary: English- 

Italian, Italian-English 

By Dott. Ing. Giorgio Maroll:. 
Florence: F. LE MONNIER. 1954. 5} = 84 

1,075 pp. 

This is the fifth edition of the dictionary 
by Dott. Ing. Marolli. In his preface to the 
first edition, the author said that the lack 
of an up-to-date English-Italian technical 
dictionary prompted him to offer his 
technical knowledge, gained by daily con- 
tacts with engineers and technicians of 
the American Army Ordnance Depart- 
ment, to engineers to whom a knowledge 
of English and Italian technical terms 
would be useful. 

The fifth edition has been produced 
after more than five years’ work and it 
covers more than twice the number of 
terms deait with in the first edition. The 
difficulty of the author can be readily 
understood when it is considered how 
many technical terms there are for which 
no widely accepted definition has been 
officially formulated by any authoritative 
body, either in English or Italian. How- 
ever, great care has been taken to check 
from every available source the meanings 
of all the terms in the two languages. 

To assist the reader to choose the 
correct terms, explanatory notes and 
practical examples have been given, 
together with an indication of the special 
field in which each term is used. More- 
over, in addition to the 1,075 pages, there 
are 35 pull-out sheets, on which are given 
illustrations of the principal engineering 
products, together with a key to indicate 
the names of the component parts of 
those products. For example, a cross sec- 
tion of the Fiat 1400 car is illustrated on 
sheet No. 4. The key to this illustration 
contains 59 technical terms. Sheet No. 5 
illustrates a hydraulic brake control 
system, and on sheet No. 6 the longitu- 
dinal and cross sections are given of the 
Fiat 666N truck engine. Other sheets 
illustrate boring, milling, forging, grind- 
ing and drilling machines, gears, gear 
cutters, presses, tools and many other 
items of equipment. 

Some idea of the scope of this dic- 
tionary can be obtained from the fact that 
aircraft, jet engines, boilers, oil refineries, 
chemical plant, buildings and electrical 
and steam locomotives are illustrated. 
Those interested in automobile engineer- 
ing should find this book particularly 
useful, since the author is a member of the 
Fiat organization and, therefore, un- 
doubtedly is an authority on Italian auto- 
mobile engineering terms. Although the 
English spelling adopted in this new 
edition is that officially used in American 
technical books, the author also gives the 
English equivalent terms. For example, 
under “ windscreen,” which is marked as 
British, it says “ see windshield,” and the 
Italian word given under that heading is 
“ parabrezza ”; for “ wing (fender or mud- 
guard)” the translation is given as 
“ parafango.” 
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AMERICAN BODYWORK 


Comments on Some Recent Design Trends 


have taken note of Raymond 
Loewy’s remarks, in a paper 
recently delivered before the Society 
of Automotive Engineers, to the effect 
that American cars generally were too 
lavishly treated with chromium plate 
and ornate motifs. Although a few of 
the models exhibited in 1955 still 
display this characteristic, the majority 
are less flamboyantly decorated than 
hitherto. The externally-mounted spare 
wheel arrangement that was 80 
popular twelve months ago has, to a 
large extent, disappeared. This is not 
surprising, since it is obviously more 
convenient to have the spare wheel 
stowed under cover, in such a position 
that it will not interfere with access to 
the luggage. External mounting 
arrangements are more expensive and 
make the car more difficult to clean. 
The wrap-round type of windscreen, 
introduced on many models last year, 
is now even more popular. In some 
designs this feature has been used to 
bring the pillars further to the rear to 
improve the forward range of vision. 
However, on others this is not so, 
because the position of the pillar is 
governed by the considerations of ease 
of access to the front seats. In this 
case, the pillars remain more or less 
in the same position as they would be 
with the more conventional screen 
arrangement, while the centre portion 
of the lower edge of the glass is further 
forward. 


E, VIDENTLY American stylists 


Pontiac Catalina 

On the Pontiac Catalina, hard-top 
coupé, the bonnet is exceptionally 
wide and extends out about 1 in 
inboard of the head lamp bezels. This 
gives good access to the engine but 
presents difficulties from the styling 
point of view. To avoid the plain, 
billiard table effect of such a wide 
bonnet, two wide strips are fitted 
longitudinally, one on each side of the 





In the Cadillac Eldorado, hot air passes through a duct in the front 
pillar into the lower edge of the door, and thence out through 
louvres near its trailing edge to warm the rear passengers 


centre line, and a large swept wing 
type of mascot is mounted near the 
leading edge of the lid. The strips are 
grooved longitudinally; these grooves 
are painted black, and throw into relief 
the chromium plated lands between 
them. A crescent-shaped dummy air 
intake, with a chromium plated strip 
on its leading edge, is incorporated 
over the headlamps. 

The windscreen is of the wrap- 
round type. With this arrangement, a 
drip channel is needed between the 
windscreen pillar and the vertical face 
of the door hinge pillar. In most cars 
incorporating the wrap-round screen, 
the channel is a simple angle section, 
spot welded to the upper part of the 
pillar. 

As viewed from the side, the style 
of the Catalina is particularly attrac- 
tive, There is no pillar above the waist 
at the rear of the door. The door 
light, of course, slides down when 
actuated by a winder type control, and 
the rear quarter light also can be 
retracted below the waist line by 3} 
turns of its winder control. A two- 
link mechanism is actuated by the 
winder to move the quarter light glass 
first to the rear to break the seal 
between its vertical front edge and the 
glass of the door light, as well as to 
clear the pillar below the waist, and 
then down into the rear quarter. The 
upper edge of the glass frame is 
shaped so that, when it is retracted, it 
conforms approximately with the con- 
tours of the waist which, like many 
modern cars of this type, dips at this 
point and then rises again to give a 
flowing line over the rear wing. 

In the Catalina, no attempt has been 
made to give undue emphasis to this 
dip in the waist. Some manufacturers 
accentuate the discontinuity of line at 
the junction between the upward and 
downward sloping curves by fitting 
some form of chromium plated decora- 
tion there. In many instances, this has 


the undesirable effect of giving the 
appearance of a weakness there; for, 
if the chromium plated device is ver- 
tical, or nearly so, it tends to give the 
effect of a break at this point. This is 
particularly marked in drop head 
models which, when adorned unneces- 
sarily in this way, sometimes appear 
to be sagging in the middle. In the 
Catalina, a chromium plated strip on 
each side is swept down from the 
screen pillar to a point almost halfway 
between the leading and trailing edges 
of the door and extends horizontally 
to the rear lamp. This strengthens the 
lines of the vehicle and emphasizes the 
length. 

The doors are 46}4in wide. In 
addition to the vertically sliding light, 
there is a rectangular glass ventilating 
panel. This panel is winder operated. 
It seems hardly necessary to install a 
complicated control to operate a ven- 
tilating panel, but it is a practice that 
is adopted almost universally on 
American vehicles, 

Rectangular ventilating panels 
present fewer installation problems 
than triangular ones; they have been 
introduced following the advent of the 
wrap-round windscreen, with its almost 
vertical side pillars, There is another 
marked advantage to this arrangement 
besides ease of installation: the panels 
are pivoted about one-third of the 
distance back from their leading edge, 
so, as they open, the leading edge 
traverses the width of the windscreen 
pillar but does not pass outside its 
profile, as viewed from the driving 
seat. As a result, the range of vision 
is not impaired 


With the more conventional wi- 
angular panel arrangement, pivoted 
about a vertical line through the 


centre of the leading edge, the framing 
above the pivot moves outwards, clear 
of the pillar, as the panel is opened. 
This tends to increase considerably 
the width of the blind spot at the eye 





When a wrap-round windscreen, with a cranked front pillar, is 
employed,a drip channel is necessary to prevent water running from 
the scuttle between the door and the pillar and into the vehicle 
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level of the driver. With both types 
of panel the trailing edge does not 
interfere with the range of vision, 
because the glazing frame is generally 
on the leading and upper and lower 
edges only. 

The general arrangement of the side 
and quarter lights on the Catalina is 
exceptionally good for cars that are to 
be used in hot countries. With all the 
windows down and the ventilating 
panels open, the total length of the 
opening in the side is 58 in, and visi- 
bility to each side could hardly be 
better. The hard top protects the 
occupants from the hot sun, while 
adequate ventilation is obtainable if 
the windows are open. From the point 
of view of all-round visibility, the wide 
rear light also is a good feature. 

A detachable panel is fitted in the 
opening for the wheel in the rear 
quarter panel. This feature is cur- 
rently popular on American vehicles. 
In this instance, no attempt has been 
made to conceal the  break-line 
between the detachable panel and the 
quarter. Instead, it is emphasized by 
a lip pressed in the panels, which 
extends along the lower edge of the 
body from the forward edge of the 
front wing to the rear of the sill, 
whence it sweeps up over the break- 
line of the detachable panel and 
extends horizontally rearwards to the 
top of the bumper. The detachable 
panel, of course, has to be removed 
for wheel changing. 

At the rear of the vehicle, the 
upstanding wing crown type of design 
is employed. To solve the difficult 
construction problem that this arrange- 
ment introduces, the rear part of its 
upper edge, and its trailing edge, is 
covered by a wide strip similar to 
those on the bonnet. This strip con- 
ceals the panel joint. Two narrow 
strips conceal the joints between the 
two lamps and between the lower 
lamp and the bumper. The upper lamp 
houses the tail light and the lower one 
the reversing light. 

The rear bumper is in three pieces 
One, at the centre, is cranked up over 
the number plate, and its downswept 
ends are bolted one to each side piece. 
The general arrangement of the 


assembly is such that the outer com- 





In the Pontiac Catalina, chromium plated strips are used to 
conceal the panel joint at the trailing edge of the rear wings 
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In the Cadillac Eldorado, the over-centre spring-loaded flap under the fairing for the rear 
lamp pivots upwards into the panelling to give access to the petrol filler cap 


ponents of the bumper tend to take 
the heaviest knocks; that is, they 
extend furthest to the rear. 

These outer components are excep- 
tionally securely mounted. The bum- 
per irons are attached at three points 
on each side. One attachment is near 
the leading edge of the part of the 
bumper that is swept round the side 
of the vehicle. This gives excellent 
protection against glancing blows, 
which, of course, are more commonly 
experienced than blows in the centre. 
The iron from this forward attachment 
extends inwards and it is secured to 
the rear face of the frame cross 
member; thence it is taken diagonally 
to the inner end of the outer com- 
ponent of the bumper. A second iron 
is fitted between the cross member and 
the rearmost point of the outer com- 
ponent of the bumper, where it sweeps 
round the trailing edge of the rear 
wing; it is attached to the frame cross 
member by the same two bolts that 
secure the other iron. This arrange- 
ment is much better than that com- 
monly adopted, that is, the attachment 
of the forward ends of the bumper to 
the body panels. 


Cadillac Eldorado 


So far as the front end is concerned, 
there is not much in the Cadillac 
Eldorado to interest designers in this 
country. To European eyes, the grille 
and bumper arrangement appears to 


be excessively heavy, since it com- 
prises large areas of chromium plate 
The general lines of the arrangement 
are such as to accentuate horizontal 
features and therefore to give the 
impression of great width and comfort. 

To provide clearance at the centre, 
for the mechanical components, and 
also to avoid a great width of plain 
surface, the bonnet top is fairly high, 
but drops sharply on each side and is 
tapered in plan. There are only two 
ornamental features on the lid. One 
is an aeroplane-like mascot with its 
wings extended straight back, instead 
of laterally, and with a figurehead at 
the front. This mascot is chromium 
plated and is 15in. long. It therefore 
accentuates the longitudinal lines of 
the bonnet, which, because of its taper 
in plan, otherwise would probably 
appear to be short by American stan- 
dards. The other ornamental feature 
on the bonnet is a V of yellow metal 
mounted forward of the mascot 
Between the arms of the V is a heraldic 
type of badge, also of yellow metal, 
with a coloured enamel design on it 
The contrasts between the _ yellow 
metal, chromium and coloured enamels 
give a pleasing effect. 

As in many other cars from the 
other side of the Atlantic, the fronts of 
the wings form a hood over the head- 
lamps. The aperture in which each 
headlamp bezel is mounted is eye- 
shaped; a line pressed in the wing 





The front seat squabs of most American two-door vehicles pivot 
inwards and forwards, instead of straight forwards, to give access 
to the rear seats, as in this Chevrolet Bel Air 
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It is of interest to speculate as to whether the front end styling of the Packard Clipper could 
be combined with the rear light of che Pinin Farina Fiat 600 


panel extends from its outer corner to 
the rear, passing horizontally over the 
front wheel and terminating just for- 
ward of the scuttle. 

A similar horizontal feature is 
incorporated in the rear quarter but it 
is of more or less semi-circular section 
and at the rear it forms part of the 
tail lamp housing. An advantage of 
this arrangement is that the outer edge 
of the tail lamp is less than 1 in 
inboard of the widest point of the 
vehicle, but the pressing is susceptible 
to damage. The reversing lamp on 
each side is immediately inboard of 
the tail lamp, and a small reflector is 
set between the two, but slightly above 
them. This reflector is mounted in 
the lower end of the chromium plated 
strip that conceals the panel joint at 
the crown of each upstanding wing 
The upper part of each wing is of 
narrow section, almost exactly like the 
popular conception of a tail fin of a 
high-speed aircraft. The chromium 
plated strip, which extends along the 
top and down the rearward raked edge 
of this fin, tends to accentuate the 
long lines of the body. These lines 
are further accentuated by a thin 
chromium plated rubbing strip along 
the length of the semi-circular section 
pressed in the quarter panel immedi- 
ately in front of the tail lamp. 

An access flap to the filler cap is 
partly concealed under this semi- 
circular section pressing in the quarter 





Most American cars have a hood formed along the upper edge of 
the dash facia, as in this Cadillac Eldorado, to eliminate reflections 
at night. In many designs hide trim is applied to this hood 


panel. It has an over-centre sprung 
hinge and lifts upwards to pivot into 
the quarter panel. It is immediately 


above the bumper end, which at this 
point is of very deep section. This is 
a good feature because the stains due 
to fuel being spilt by careless filling 
would not be visible. Presumably there 


is some sort of internal baffling to 
prevent spillage of fuel from this low 
filler tube when the vehicle is being 
cornered. The arrangement obviously 
has been designed for the home 
market in America, for it would be 
difficult to fill the tank from anything 
but a conventional nozzle at a fuel 
station 

The ends of the rear bumper are 
separate components. They are shaped 
to wrap round the rear quarter panel 
and have funnel-shaped apertures, 
about 4in inside diameter, formed at 


their rear ends. The exhaust pipes 
discharge through these apertures. 
Number plate illumination lamps are 


housed in the over-riders bolted on 
top of the bumper. 
A metal tonneau cover is fitted. It 


is in three pieces: the rear edge of the 
centre portion is located by two pegs, 
one near each end, and its front edge 
is pulled down by two toggle clips on 
to the seat squab. The inner ends of 
the side pieces are held down under 
the ends of the centre portion. Their 


edges are fitted with tongues, 
sprung under the upper 


outer 
which are 
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edge of the rear quarter panel. A hide, 
skirt piece is fitted round the front end 
and inner edges of each side piece of the 
tonneau cover. On each skirt piece there 
are five press studs, by means of which 
the assembly is attached to the 
interior, hide trim. The whole of the 
trim is in blue and cream, and looks 
well with the cream painted, deep 
interior waist rail, the lines of which 
are continued by the lower half of the 
facia. 

The trim on the seats and doors is 
quilted. To obtain this effect the hide 
is cut into relatively small rectangular 
pieces, which are machine sewn 
together, and buttons are fitted at the 
corners of the pieces and tied down to 
obtain the dimpled, or quilted, effect. 
Although the sewing involved with this 
arrangement must add to the cost, this 
tendency no doubt is counteracted to 
a certain extent because selection of 
blemish-free portions of hide is so 
much easier when only small pieces 
are required. 

Another unusual feature of this car 
is the rectangular foot-mats on top of 
the floor carpet. There are four of 
these, one on each side at the front 
and two at the rear. They are each 
made up from eleven 1 in wide rubber 
strips held together under T-section 
retainers on a base plate screwed to 
the floor. 

The heater system, also, is unusual 
in that the air ducts are continued into 
the doors. With this arrangement, it 
is relatively easy to provide demisting 
for the side screens. There are two 
heaters, one on each side of the dash. 
Air enters them through a scuttle vent 
and, after passing through the heater 
element, is taken out on each side 
forward of the dash through a large 
diameter flexible hose to the blower, 
which is mounted under the adjacent 
bonnet surround. Thence the heated 
air passes through another flexible 
hose into a conduit between the dash 
and scuttle side panels. There is a 
louvred aperture in the dash side panel 
on each side to supply air to the front. 
Two more apertures, one in the door 
hinge pillar and the other in the 
leading edge of the door inner panel, 





The headlamp arrangement of the Chevrolet Bel Air is of a type 
commonly used on American vehicles, and the forward rake of the 
front end is a feature that is becoming increasingly popular 
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come together when the door is shut. 
The hot air passes through these into 
another duct in the door, at the rear 
end of which is a louvred aperture to 
distribute air to the space between the 
front and rear seats. 


The demister slots are served by 
separate flexible pipes from the main 
system. Although the ducts are wide 
and extend along all the forward 
facing edge of the screen, they do not 
demist the wrapped-round portion and 
the sides. This is another problem 
that is associated with the wrap-round 
windscreen arrangement. 

An interesting feature of the rec- 
tangular vent panels fitted on this 
vehicle is that a small drain channel is 
mounted on its lower glazing rail. This 
is because, when the panel is open, its 
leading edge is inside the car. There- 
fore, if this channel were not fitted to 
the lower edge to conduct the water 
outside the car, water could run down 
the glass into the vehicle and mark the 
trim. 


Packard Clipper 

At the front end, the styling of the 
Packard Clipper is unusual. Its main 
features are arranged in a transverse 
plane inclined from the vertical in such 
a way that the upper edge is forward 
of the lower one. This, as can be seen 
from the illustration, gives an unusual 
but pleasing effect. It is interesting to 
speculate how such a front end styling 
would look in conjunction with the 
rear light arrangement of the Pinin 
Farina Fiat 600 described elsewhere in 
this issue. 

The grille comprises an upper and 
a lower transverse component, and the 
two are spaced apart by a multiplicity 
of narrow vertical bars. These bars 
tend to accentuate the vertical spacing 
of the two horizontal features, which 
otherwise would be too predominant 
In the centre, there is a ship’s wheel 
type of motif. The bumper is of large 
cross section and has buffer type over- 
riders, and the lower bar of the grille 
which is of light cross section, is 
swept up round these over-riders. 

On the sides of the vehicle, the line 
of the upper bar of the grille is con- 
tinued by a chromium plated strip, 
which passes horizontally, at the level 
of the top of the opening for the wheel 
in the wing, to the middle of the front 


NCREASED interest in the use of 

unpainted finished aluminium alloy 
has been aroused since it has been used 
experimentally for railway carriages by 
the London Transport Executive, A 
method has been evolved by the 
Aluminium Development Association 
for providing a clean finish. It involves 
the use of a modified Black and Decker, 
6 in heavy-duty, portable electric saw 
to remove the projecting beads from 
welded light alloy sheets, and thus to 
obtain a flush surface. 
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door. Each headlamp is surrounded 
by a large, shallow chromium plated 
pan, which is approximately semi- 
elliptical in front elevation and which 
is parallel to the forward inclined 
plane of the remainder of the front 
end. The straight edge is the minor 
axis of the ellipse and it rests on the 
top horizontal bar of the grille. An 
extension of the wing panel forms a 
hood over each lamp, and the leading 
edge is also parallel to the inclined 
plane. 

A flashing indicator, between the 
arms of a V-motif, is mounted between 
the two bars of the grille, immediately 
below each headlamp. To break up 
the plainness of the wide bonnet, a 
flute, similar to that used for many 
years on Vauxhall cars, but much 
wider, is pressed in each side of the 
lid. The mascot at the front of the 
bonnet is in the form of a swept- 
back winged sphere mounted on a 
chromium plated strip on the centre 
line of the lid. 

Packard have introduced an_in- 
genious feature to help to overcome 
the difficulties of wiping the wrap- 
round screen. The arm of the wiper 
is pivoted at its hub and spring-loaded 
against the screen in the usual manner. 
Round the hub is a plate in the form 
of a segment of a circle and attached 
to the stationary part of the wiper 
assembly, This plate is not plane, but 
instead is bent to form a cam. It 
registers in a U-shaped follower on 
the arm of the wiper. This follower 
is lined with a plastics material to give 
good wearing characteristics and to 
prevent rattles or squeaks, The effect 
of this cam arrangement is to alter the 
angle of the arm relative to the screen 
as it traverses the wrapped-round 
portion so, unlike more conventional 
wipers, it does not traverse in a plane 
arc. These wipers sweep a large area 
and so are quick-acting to keep the 
screen clear in even the most tor- 
rential showers of rain. 

Adjacent to its upper edge the 
windscreen is tinted green to prevent 
glare from the sun. The side lights 
are of Solex Doulite, which is said to 
keep down the interior temperature, 
and to reduce glare from direct sun- 
light. It also prevents the passage 
into the car of the components of sun- 
light that cause the trim to fade 











LIGHT ALLOY FINISHING 


The saw was moduied by mounting 
on the blade shaft a milling cutter, 
2j in diameter by {in wide, and by 
removing the lower blade-guard and 
fitting in its place an adjustable guide 
plate of teak or hardwood. This guide 
plate has to be of non-metallic material, 
otherwise it would scratch the light 
alloy sheet. The cutter speed for this 
application is 2,000-3,000 ft/min, and 
the guide plate is adjusted so that 
approximately 0:001-0-005 in of metal 
is left upstanding when the bead has 













Two types of cloth are used for the 
trim. On the seats a woven nylon type 
of material is used to give extremely 
good wearing properties, whereas the 
trim on the doors is washable plastics 
sheet. The facia is a flat panel with 
a hood extending over its full width to 
eliminate reflections at night. This 
flat facia arrangement is in general 
conformity with the external styling 
of the vehicle, notably of the front end. 

A wide chromium plated strip is 
fitted over the sill outer panel between 
the wheels to conceal the two unfilled, 
vertical joints. These joints are posi- 
tioned one immediately in front of the 
rocker panel and the other just behind 
the front pillar. At the rear, removable 
covers are fitted to the opening over 
the wheels, As in many other 
American models, the rear and revers- 
ing lamps in the tail end of the 
upstanding rear wings are excep- 
uionally large. The bumper, in plan 
view is shaped to follow the con- 
tours of the rear end; there are no 
other features of particular interest at 
the back, 

The forwardly-inclined plane, front 
type of style, adopted in the Packard 
Clipper, is also used on the Chevrolet 
Bel Air convertible, but it is not so flat 
as on the Packard. The grille is of 
elongated, rectangular shape with a 
rectangular mesh in it. Above the 
headlamps, the hoods formed by the 
leading edge of the wing are not unlike 
eyelids, with their outer corners 
extended back along the body sides 
and emphasized by a chromium plated 
strip. The flashing indicators are 
below the headlamps and are approxi- 
mately semi-elliptical in shape to 
match the lines of the hoods; their 
lower edges are straight and are on 
the major axes of the ellipses. 

Inside the vehicle, the seats hinge 
forwards and inwards so that access 
to the rear seats is facilitated. When 
the squabs are in the upright position, 
two taper faced pegs at the base of 
each rest on wedge-shaped seatings on 
the rear edge of the cushion pan. 
These pegs and seating pad assemblies 
are fitted one on each side and the 
tapers on the pads are inclined 
inwards so that the squab is held 
firmly, as between arms of a V. This 
arrangement is common in cars pro- 
duced on the other side of the Adantic 









been cut down. This upstanding 
portion is then removed with a disc 
sander. It has been found that after 
the weld beads have been removed, a 
No. 44 Orbital Sander produces an 
excellent overall effect on the alloy 
surfaces. It gives a mechanically 
produced, scratch finish that has a 
sufficient degree of reflectivity and 


metallic lustre to prevent the develop- 
ment of patchiness in service. Acciden- 
tal scratches and marks do not show up 
readily on this finish, 
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DYNAMIC LOAD DETERMINATION 


The Design and Use of Accelerometers 


EHICLES now have to withstand 
V iighe inertia loading than ever 

before, while impact and fatigue 
loading also tend to become increas- 
ingly severe; moreover, material costs 
are continually rising. These factors, 
together with the need to obtain the best 
possible fuel economy because of high 
prices, have made it necessary to reduce 
vehicle weight to a minimum. It is 
becoming apparent that crude rule-of 
thumb methods of design are no longer 
adequate: the designer needs to know 
exactly what are the loads and stresses 
in different parts of the vehicle, so that 
he can adopt the most economical lay 
out and employ the materials to the best 
possible advantage. Stress analysis 
must take into’ account not only static 
loading but also impact and inertia 
loads. Therefore, a properly designed 
recording accelerometer can be a most 
useful tool; however, it is essential that 
the characteristics of the instrument 
meet certain well-defined requirements. 
In the past, research and development 
personnel have not always paid sufficient 
attention to these requirements and, as 
a result, incorrect conclusions have been 
drawn and designers have been supplied 
with misleading information. 

There are plenty of different pro 
prietary accelerometers currently avail 
able, their designs generally are based 
on direct recording, the use of strain 
gauges, differentia) transformers or 
piezo-electric pick-ups. Most of the 
units are of the seismic type, that is, 
they are based on the principle of the 
scismograph used to measure earth- 
quake motions, The instrument consists 
of a case containing a mass suspended 
by one or more springs. If the mass is 
heavy enough, the spring sufficiently 
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soft and the frequency f, of the vibra- 
tion to be measured js high enough rela 
tive to the natural frequency f,, the 
remains almost motionless and the 


mas 

relative motion between the case and 
the mass is an almost exact reproduc- 
tion of the vibration that is being 
measured, ‘To meet these requirements, 
the rauo f,/fa must be greater than 4 
ind damping D less than 0-1. On the 
other hand, if fn/fa<0-7 and D=0-6 to 


0-7, the mass will tend to follow the 
motion of the case and the relative 
motion between case and mass will be 
almost exactly proportional to the 
instantaneous acceleration of the case. 
Phe damping imposed upon the sus- 
pended mass is usually expressed in 
terms of damping ratio D. This is the 
ratio of the actual damping to the 
critical aperiodic damping, which repre- 
sents the amount of damping that 
causes the motion to lose its vibratory 
character and is expressed by: 

k. = 2¥ mc=2m»,, lb-sec/in, 
where m is the mass, lb-sec*/in, c is 
the spring rate, lb/in, and », is the 
circular frequency, rad/sec. If k is the 
actual damping of the instrument, then 
D=k/k., which determines the distance 
by which the mass, if displaced and 
then suddenly released, will overshoot 
the zero position. The ratio of overshoot 
to the initial displacement is given by: 

e ~*D/V1-—D* 
where e=2-7183. With an undamped 
system, that is, D=0, the mass over- 
shoots the equilibrium position by 100 
per cent; for D=0-7, overshoot is 
reduced to 45 per cent, while fo 
critical damping, D=1, there is no 
overshoot. The effect of the magnitude 
of D on the mode of vibration is shown 
in Fig. 1. For car shock absorbers, it 
is usual to aim at a value of D=0.3; 
this condition has been obtained if, after 
one end of a car has been lifted and 
then dropped, the sprung mass oscillates 
three umes through the equilibrium 
posiuon. This check is based on the 


maintenance of viscous damping, with 
which the damping force is directly 
proportional to velocity, that is, laminar 
flow persists and the Reynolds number 
is less than 2,350. The damping force 
is F=Cwcos wt, while the work done 
per cycle is Q=27*C{X*, where C is a 
constant, f the frequency and X the 
amplitude of the displacement; that is, 
F varies directly with f and X, while the 
work done diagram is elliptical in shape, 
and its area is proportional to f and X*, 
So far as accelerometers are con- 
cerned, once the amplitude and 
frequency ranges of the instrument have 
been chosen, the necessity for ensuring 
the maintenance of laminar flow damp- 
ing conditions governs flow passage 
area determinations. If the instrument 
is subjected to simple harmonic motion 
with the frequency f, varying and the 
amplitude X, remaining constant 
throughout, the seismic element vibrates 
at its natural frequency f,. Its ampli 
tude X,, can be calculated from: 
Xn=vr*Xa/ (1 —1*)* + 4D*r*, 
where r=fa/fn is the frequency ratio. 
The values of the amplitude magnifi 
cation factor, or transmissibility e 
X,/X., as determined from the above 
equation, are plotted in Fig. 1 as a 





function of the frequency ratio r 
and the damping ratio D. If r is 
small relative to unity, its value 


can be derived from r= X,/X., or 
X,=r°X,; that is, the displacement of 
the seismic mass is proportional to X,,’, 
or to the acceleration applied to it. 
Because of this dependence, the useful 
range of an accelerometer extends up to 
a value of r=0-7, provided D=0-6 to 
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0-7; consequently, to extend the useful 
working range, the natural frequency f 
is made as high as possible. However, 
since the sensitivity of the unit is 
inversely proportional to f,*, the larger 
is the value f, the more accurate is the 
accelerometer and the _ lower its 
sensitivity. 

It is also necessary to consider the 
dynamic sensitivity, which is the ratio 
of response at any frequency to the 
static response: 

Xa= (04? / Xn) / (on? J (1 —1*)* + 4D *r?] 
Introducing A=w,*/X, where, as 
before, the circular frequency » = 27f, in 
rad/sec, the static deflection of the 
seismic mass m is given by y=mA/<« 

A/,*, in, while the dynamic sensi- 
tivity is: 

S=X./y= Vv (1 —r*)* + 4D*r’ 

The values of S are plotted in Fig. 2 
as a function of damping ratio D and 
frequency ratio r and, as in the case of 
transmissibility, Fig. 1, sufficiently 
accurate response is obtained so long as 
r does not exceed 0-6 to 0-7. The effect 
of the natural frequency f, of the 
seismic system on the sensitivity, as 
expressed in terms of deflection per 
“9.” is shown in Fig. 3; the seismic 
system with its natural frequency f, 
tends to follow the oscillations imparted 
to it at a frequency f,. So long as 
fn>fay r<1 and D does not equal unity, 
the amplitude of the seismic mass is 
greater than that of the forced frequency, 
as shown in Fig. 2. As the value of 7 
increases, the seismic mass gradually 
lags behind the forcing oscillations, 
Fig. 4; the lag is 90 deg out of phase at 
resonance frequency, r=1, while at 
higher values, the mass oscillates in the 
opposite direction to the forcing motion 
Finally at r->m the mass ceases to 
oscillate. As shown in Fig. 4, the phase 
distortion can be neglected for D-0-6 
to 0-7, since it is proportional to r, 
although the resultant record will be 
out of phase with the actual accelera- 
tion. These considerations are only 
applicable to steady-state periodic 
accelerations. 

If the instrument is subjected to an 
acceleration that attains a constant 
maximum value instantaneously and 


then maintains it indefinitely, and if 
damping is provided, Fig. 5, the seismic 
mass overshoots to indicate an accelera- 
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tion of twice the actual value, while 
even with D=0-3 the recorded value 
would still be 1-37 of the actual. With 
D=0-7 the accelerometer overshoots to 
about 1-05 of the actual value, but it 
reaches and remains steady at the 
measured value within a time slightly 
less than one-half of its natural period. 
The theoretical response to an impulse 


with a triangular characteristic is 
shown, for f,=0-3f., in Fig. 6. Here a 
closer approximation to the actual 


acceleration would be recorded by an 
accelerometer having a damping ratio 
of 0-3 than by one with D=0-7. 
Generally, accelerometers should have 
a high natural frequency, and viscous 
or eddy-current damping to ensure a 


damping ratio of 0-6 to 0-7. In these 
circumstances, the instruments are 
sufficiently accurate, provided the 


frequency ratio does not exceed the 
value of 0-7. If the characteristics of the 
motion include harmonics of fre- 
quencies higher than the fundamental, 
it may happen that one of the har- 
monics is close to the natural frequency 
of the instrument; nevertheless, if the 
requirements already quoted are met, 
the higher harmonics in the acceleration 
will be reduced and practically sup- 
pressed, provided their frequency is 
high enough. 

To ensure that accurate results will 
be obtained, the value of the damping 
ratio must be known. This is particu- 
larly important with home-made 





Fig. 6. Effect of damping on response tc a 
pulse with a triangular characteristic 


accelerometers. If the weight W, lb, and 
therefore m=W/g, |b-sec*/in, and the 
spring rate c of the seismic mass are 
known, all that is necessary is to deter- 
mine the coefficient of viscous damping 
k, ib-sec/in, and the damping ratio: 
D=(k/2)V g/cW 

However, it is not essential to use this 
cumbersome method for the determina- 
tion of k, since D can be determined 
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Fig. 7. Amplitude ratio between consecutive amplitudes 
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Fig. 5. Effect of damping on response to 
sudden acceleration 
with the help of the logarithmic 
decrement 4. This is given by the 


difference between the logarithms of 
two consecutive amplitudes X, measured 
at the instants ¢ and ¢ + 1, that is: 

8—log-X, —log-X;,, = 2*D/ V1 —D* 

The ratio between any two consecu- 
tive amplitudes is X;/X,,, =e? which, 
in Fig. 7, is given as a function of D for 
one and half a cycle. 

Thus, to find the value of D it is 
necessary to note the amplitude of a 
number of successive oscillations and 
plot their logarithms on a linear scale; 
then 4 is given by the line connecting 
the peaks of the curve. For example, if 
X, 0-04 and X;,, ~— 0-00605, 


log. X;=2-3026 = log 0-04 
2-3026 (0-60206 — 2) 
and 
log. X1,, = 2-3026 = log 0-00605 


2-3026/(0-78176 ~— 3) 
respectively. Consequently : 


6 log. X; log, Xi +1 
2.3026 x 0.8203 
1-892 


and e° —6-65 and D = 0-288, Fig. 7. 
The value of D can be ascertained 
with the help of a vibrating table, by 
means of which the accelerometer is 
subjected to vibrations at constant 
amplitude over a suitable frequency 
range. The resonance frequency, r=1, 
and its amplitude X,, is determined, 
together with amplitudes X, at a 
number of frequencies », r= /w,. The 
value of the damping ratio is then 

obtained from: Le ee ee 

D=(1 —r*)X/(2V Xn? — *7X4) 
Alternatively, since the maximum trans- 
missibility e depends upon the value of 
D, Figs. 1 and 8, it is possible, with the 
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help of a suitable vibrator, to ascertain 
maz and the corresponding value of D 
can be obtained from Fig. 8. 

To ensure the recording of correct 
data, two fundamental requirements 
must be met. The relationship between 
the natural frequency of the instrument 
and the frequency of the measured 
oscillations must be within the required 
limits, and so also must the viscous 
damping characteristics. This stresses 
inter alia, the unsuitability of the simple 
home-made accelerometers that have 
been employed in many instances to 
record maximum acceleration values 
encountered by vehicles over given 
routes. These instruments generally 
comprise a weight supported by a 
helical spring. The vertical accelerating 
forces cause the spring to be com- 
pressed. Thus, the deflection due to 
an acceleration of 1, is equal to the 
static deflection under the weight. A 
simple ratchet or similar device locks 
the weight at the position of maximum 
deflection reached during the test 
However, unless the instrument is suit- 
ably damped and the frequency ratio 
over the operating range is suitable 
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Fig. 8. Maximum transmissibility as a 
function of viscous damping ratio 


completely misleading results, which 
bear little resemblance to true values, 
are likely to be recorded. 

Another practice generally popular 
with designers for the purpose of 
recording values subsequently to be 
a basis for stress determination, 
clamping of accelerometers to 


used 48 
is the 
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vehicle components. For example, if an 
accelerometer secured to the chassis 
longitudinal member records 2g when 
running over a rough road, the conclu- 
sion drawn is that the member should 
be stressed for a load of three times the 
static load. Acceleration is determined 
by the rate of change of velocity, or by 
the second derivative of the distance 


boat d’s 
covered per unit time, oe On the 


other hand, the tensile stress of a beam 
supported at both ends and subjected to 
steady sinusoidal vibration is deter- 
mined by the deflection s, therefore, so 
long as the value of s is not exceeded, 
the stress will remain the same irrespec- 
tive whether the beam oscillates between 
zero and maximum deflection once or a 
hundred times a minute; but the 
recorded acceleration will be different. 
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Assessment of Car and 


of vapour on the suction side of the 

fuel pump and in the pump itself 
reduces the pumping capacity. In 
severe cases, when the pump has been 
overheated and the engine stopped, it 
is only possible to re-start the engine 
after it has cooled. In the carburettor, 
the presence of vapour can cause 
partial obstruction to the flow, resulting 
in uneven pumping, jerky acceleration 
or difficult re-starting. 

Another trouble in the carburettor, 
which usually occurs when the engine 
is stopped, is known as percolation. 
When this occurs, vapour forms in the 
lower parts of the fuel metering system, 
displaces the fuel and causes the con- 
tents of the passages to syphon into the 
induction pipe; this process is repeated 
until the system cools. The result is a 
very rich mixture, which creates diffi 
culties even to the point of failure in 
starting, and may possibly cause 
stalling. 

Liability to vapour troubles depends 
upon the ability of the fuel system to 
cope with the vapour as well as on the 
amount of vapour formed under the 
prevailing conditions. When a certain 
vapour : liquid ratio (V/L) is exceeded, 
incipient vapour lock or percolation 
will occur, and at higher V/L ratios, 
complete locking takes place. This V/L 
ratio is determined by laboratory 


[: is well known that the presence 


*Rixtracts from a paper, of the Automobile Division of 
the Institution of Mechanical Engineers, entitled 
“ Assessment of Car and Puel Factors Affecting Vapour 
Locking Tendency,” by G. BE. Sheppard, B.Sc. (Eng.), 
AM.1.Mech£., and 9%. G. Withers, B.Se., 
MI Mech. FE 


VAPOUR LOCK’ 


Fuel Factors Affecting Vapour Locking Tendencies 


methods outlined later in the paper. 
Tests on a wide range of British 
vehicles have shown that on _ the 


average, incipient lock occurs in cars 
when the ratio is 24:1 and complete 
vapour lock occurs when the ratio is 
46:1 

While the vapour handling capacity 
of the fuel system is important, it is 
unlikely that great improvements can 
be effected in this respect. Rather is it 
in the direction of reducing the amount 


of vapour formed that most improve- 
ment can be expected. Both the engine 
design and the fuel should be suitable 


for operation at the highest tempera- 
ture that prevails during the year. Fuel 
pumps, carburettors and fuel pipes 
should be as remote as js practicable 
from the hot components of the engine; 
they should be screened from heat 
radiation and insulated from conducted 
heat 

The under-bonnet space should have 
adequate ventilation at the top, so that 
air can circulate when the vehicle is 
stationary. It is not good enough to 
provide ample cooling when the vehicle 
is in motion; if carried to excess, this 
could lead to carburettor icing troubles 
in winter. Tests on 25 vehicles of 
different types have shown that after 
hard driving and stopping for a period 
of about 15 minutes, to allow the fuel 
system temperatures to soak to their 
maximum values, the temperature of 
the critical parts in the average car can 
exceed atmospheric temperature by 
about 33 deg C. 

A large suction head between the 


fuel tank and pump should be avoided. 
Moreover, the fuel system should be 
designed to avoid flow restrictions and 
the consequent drop in pressure. From 
the evaporation aspect, a lower baro- 
metric pressure or a higher altitude is 
equivalent to a rise in ambient temper- 
ature of approximately IdegC per 
inch fall of mercury, or per 1,000 ft 
rise in altitude. However, since atmo- 
spheric temperature falls approximately 
2 deg C per 1,000 ft increase in altitude, 
the climatic conditions at altitude are 
not generally so severe as at sea level. 
On the other hand, long steep climbs 
are usually associated with operation at 
altitude. For relatively low powered 
vehicles, the effect of these arduous 
driving conditions must be considered; 
because of the low forward speeds, and 
consequent poor cooling, the fuel 
system soak temperature after climbing 
a long stretch of 1 in 7 gradient may 
be as much as 8degC higher than 
those obtained after full throttle driving 
on level roads. 

Low volatility cannot be considered 
as a solution, since good starting, warm- 
up characteristics and mixture distribu- 
tion cannot be sacrificed. On the other 
hand, volatility should not be excessive, 
and fuel quality should be controlled 
according to the climate in which it is 
used. A reliable estimate of vapour- 
locking quality can be obtained only by 
laboratory determination of the rela- 
tionship of V/L ratio to temperature. 

In 1936, an apparatus similar to that 
described by Campbell, Lovell and 
Mulligan! was first used for the 











measurement of V/L, in the Sunbury 
laboratories. In the United States, fol- 
lowing an investigation of several 
designs of V/L ratio determination 
apparatus, it was decided to adopt a 
modified version of a design produced 
by the Texas Co. This now constitutes 
the Co-Ordinating Research Commit- 
tee V/L ratio apparatus (C.R.C. 1946). 
The authors, however, have adopted 
an improved form of the original Sun- 
bury apparatus. This was favoured 
because of its more compact design 
and easier operation as compared with 
the C.R.C. equipment 

The Sunbury apparatus consists 
essentially of a graduated glass tube, 
or burette, fitted with a glass jacket, for 
maintaining constant temperature, and 
a means for introducing the sample and 
keeping it in constant agitation. A 
known volume of gasoline is intro- 
duced under standardized conditions 
into the graduated tube, and measure- 
ments of volume are made at tempera- 
tures over a suitable range, for example, 
40-70 deg C. Vapour: liquid ratios are 
calculated at each temperature; these 
ratios are based on the liquid volume 
of the charge to the burette, as 
measured at OdegC. The results are 
plotted to form a curve to show a varia- 
tion of V/L with temperature. 

Data given in the paper show that 
the repeatability, on a 95 per cent prob- 
ability, is of the order of +0-5 deg C. 
Further trials of the procedure at 
different Jaboratories are necessary 
before the figure for reproducibility 
can be substantiated, but so far it 
would appear that, on a 95 per cent 
probability, it is slightly better than 
+1 degC. 

The most severe condition for most 
cars is associated with driving at the 
maximum possible speed for a sufficient 
time for temperatures to stabilize, fol- 
lowed by a stop of about 15 minutes 
for the fuel system temperatures to 
reach their maximum values. These 
conditions are very severe and are not 
normally experienced by owner- 
drivers in the United Kingdom where 
there are few long roads suitable for 
continuous driving at high speeds. 
Probably a more reasonable extreme 
condition is a maintained speed of 
three-quarters of the maximum pos- 
sible, followed by a soak period with 
the vehicle stationary. High output in 
intermediate gears is another severe 
condition, but, except in mountainous 
districts, hills are not generally long 
enough or steep enough to cause the 
temperatures to rise to their maxima. 
Driving in city or heavy traffic can also 
be severe in a high ambient tempera- 
ture, because of insufficient cooling. In 
some cars examined by the authors, the 
city soak temperatures obtained are the 
critical ones, since they are higher than 
corresponding temperatures obtained 
after driving on full throttle on an open 
road at the same ambient temperature. 
Another particularly bad combination 
is a period of fast running followed by 
crawling in a traffic jam with prolonged 
engine idling, as may occur on British 
roads during holiday weekends. 
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The general procedure adopted for 
volatility tolerance measurement 1s 
described in the C.R.C. Handbook 
(1946)*, and a double system of refer- 
ence fuels is described by Aldrich and 
others (1945)°. A non-volatile reference 
fuel base-stock is used, and two 
different volatile materials are blended 
into it. The non-volatile reference fuel 
is a motor spirit from which all the 
material boiling below 75 degC has 
been removed. The two volatile refer- 
ence fuels are commercially pure 
hydrocarbons and are: 

(a) Normal pentane (boiling point 

36 deg C), which in blend gives a 

steep V/L ratio versus temperature 

curve 

(b) Iso-butane (boiling point —10 

deg C), which in blend gives a rela- 

tively flat V/L ratio versus tempera- 
ture curve 

Successive tests are carried out by 
running the vehicle on blends of both 
pairs of reference fuels to find the 
critical blends of each which give, in 
the first instance, incipient vapour lock, 
and secondly, complete vapour lock. 
From a knowledge of the laboratory- 
determined V/L ratio versus tempera- 
ture curves for the critical blends, the 


Vopour/ liquid ratio 




















Jj } J 


Temperoture 
a tso-butane blend b Normal-pentane blend 


volatility tolerance determination: 
double reference fuel technique 


Fuel 


limiting V/L ratios that the vehicle 
system can handle can be ascertained 
from the intersection of the two limit- 
ing reference fuel curves as shown in 
the illustration. The intersection also 
shows the temperature of the critical 
part of the fuel system, from which the 
rise above the ambient temperature can 
be obtained. If the temperature corre- 
sponding to the intersection of the 
critical V/L curves is compared with 
measured soak-temperatures of the fuel 
system components, the point at which 
the trouble is occurring may be iden- 
tified. The method takes no account 
of pressure drops in the fuel system, 
attention to which has been drawn by 
Legatski and others (1953)*. The 
authors, however, have found no dis- 
crepancy that is serious enough to 
indicate that such pressure drops can 
be appreciable in magnitude. 

While the double-reference fuel tech- 
nique described gives a full indication 
of the vehicle’s performance, and 
enables interpretation of results in 
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terms of any fuel, it suffers from two 

serious drawbacks : 

1) The reference fuel iso-butane, which 
boils at 10degC below zero, 1s 
extremely volatile. For this reason, it 
is not possible to use predetermined 
V/L relations based on the nominal 
blend compositions, because serious 
loss of iso-butane from these blends 
is inevitable even with careful 
handling. It is, therefore, unsuitable 
for use in routine determinations 
unless elaborate precautions can be 
taken. 

2) Experience has shown that cars of 
identical make and model can vary 
appreciably in their fuel volatility 
tolerance. Results obtained from one 
model, using a given fuel, indicated 
a variation of 14 deg C in the limiting 
ambient temperature for freedom 
from incipient vapour lock, Multiple 
testing of each selected model is 
therefore desirable, and a simplified 
test technique is essential for applic- 
ation to the rapid testing of a large 
number of vehicles. 

To overcome these difficulties, the 
authors have developed a technique in 
which a single range of reference fuels 
is used, These fuels are: commercially 
pure iso-pentane (boiling point 28 deg 
C) for the more volatile end of the 
scale, and commercially pure normal 
pentane (boiling point 36 deg C) for the 
less volatile end of the scale, each 
blended with a high-octane spirit with 
a boiling range of 75-200 deg C. 

Although the critical V/L ratio and 
the location of the point of trouble are 
not given by the single reference fuel 
technique, a figure of merit for the 
vehicle is obtained. Moreover, because 
the technique is easy to apply, it can 
readily be used by petroleum com- 
panies and car manufacturers alike 
From the manufacturers’ point of view, 
step-by-step modifications can be made, 
and their effects on performance 
obtained in spite of day to day varia- 
tions in atmospheric temperature. A 
car cannot be considered satisfactory 
in temperate climates with a maxi- 
mum shade temperature of 30 degC 
unless it will operate free from trouble 
under all driving conditions on the fuel 
containing 45 per cent normal-pentane 
at a test temperature of 30 degC, or 
on correspondingly more volatile fuels 
at lower test temperatures. 
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CONTINENTAL COACHWORK 


A Discussion of Some of the More Interesting Features of Bodies 


Built by 


( “in general, tend coachbuilders, 
in general, tend to favour two 
distinctly different classes of 

chassis on which to mount their 
products. One is the high performance 
type for racing and sporting events and 
the other is the small unit that forms 
the basis of the more inexpensive 
family saloons. The reason for this is 
that the coachbuilt vehicles that they 
make are designed to satisfy two classes 
of customers. The first comprises 
those who want high performance 
together with a standard of comfort 
that is not generally offered in quantity 
produced sporting cars. The other is 
mainly made up of the middle classes 
of more modest means, who appreciate 
the quality and individual treatment of 
the coachbuilt vehicle, but who cannot 
afford either to buy or to run a large 
car. The limousine type of coachwork 
of traditional style now seems to be left 
almost entirely to the British manu- 
facturers, who are supreme in this 
branch of the art. 

So far as styling trends are concerned, 
many of the Continental manufacturers 
have adopted the ducted type air intake 
to the radiator. Some emphasize the 
horizontal features, while others adopt 
the rectangular shaped opening with a 
square or rectangular mesh grille in it. 
Many of the bonnet lids on models 
recently exhibited have either imitation 
or real forward-facing vents on them 
Generally the reason for this feature is 
to provide clearance for the engine air 
intake silencer and cleaner unit. How- 
ever, a number of manufacturers 
incorporate the vent simply as a 
decorative device to break up the 
plainness of the lid. 

In some respects, an air vent on the 
bonnet lid is desirable and in others it 
is not. When the weather is hot, 
adequate ventilation is necessary to cool 
the engine compartment and thus to 
offset any tendency to vapour lock in 


The left- and right-hand door pressings on the Pinin Faris 
are interchangeable; this, of course, represents ar 
so far as tooling is concerned 


Italian and Swiss Coachbuilders 


Farina PF200 model has a wrap-round windscreen, and the fins at the rear end 
improve its aerodynamic stability 


pump and pipe lines, but in 
yeather it can cause carburettor 
roubles. In general, it would 
better to have a rearward-facing 
that the air is extracted and there 
likelihood of cold currents 
lirectly over the critical com- 


he rear, attention has been 

itrated on giving an appearance 

rth to the vehicle. A device most 
commonly adopted is the rearward 
extension of the wings to form elongated 
housing usually of approximately 
cylindrical or conical form, for the tail 
lamy Front lamps are sometimes 
treated in a similar manner. The 
lengthening effect in other instances is 
obtained by horizontal features on 
the body sides. These horizontal 
features are either chromium plated or 
rubbing strips, or channel 
lines pressed in the panels. 
They are usually in line with the tail 
lamps; in some instances, the pressings 
in the panels form part of the tail lamp 
housing. Nearly all the vehicles have 
upstan rear wings which, in a 
number of models, are accentuated to 
such an extent that they might be 


paint 


secuior 


ling 


a Fiat 600 


economy 


better described as fins. 

Many coachbuilders have devoted 
much effort to improving all-round 
vision. Some of the latest models 
incorporate wrap-round windscreens, 
and most have relatively slender glazing 
pillars. At the back, full width rear 
lights are widely used, but some are 
of the three-piece type. To extend the 
glass round the rear quarters is expen- 
sive, so the three-piece arrangement, 
that is, a fairly flat central piece with 
smali curved side pieces for the 
quarters, is widely favoured. 

Among the many coachbuilt exhibits 
based on the Fiat 600 chassis shown at 
Geneva, there was one by Pinin Farina. 
Its outstanding feature is the rear light 
which, as can be seen from the illus- 
tration, slopes at an angle of approxi- 
mately 30 deg from the vertical in the 
reverse direction to the conventional 
arrangement. In other words, its upper 
edge is further back than its lower edge. 
This arrangement has many advantages 
and it may be widely adopted, if the 
public will accept it. At first sight, 
because of its unconventionality, there 
is a tendency to dismiss this layout as 
impracticable. However, after analys- 


The rear light arrangement on the Pinin Farina Fiat 600 is difficult 
to blend with conventional styling, but has many practical 


advantages 
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ing the advantages and disadvantages 
of the arrangement, it becomes apparent 
that there is much to commend this 
type of rear light. 
The advantages can be summarized 
as follows: 
(1) A simpler roof panel is employed 
(2) It should be possible to devise a 
simple head lining arrangement to 
suit this layout 
A flat glass can be used, with a 
consequent saving in cost 
Because the glass is protected by 
the overhung roof, it can be of 
lighter gauge than in more con- 
ventional rear lights 
The centre of gravity of the glass 
tends to be further forward; this 
is an advantage so far as weight 
distribution is concerned in rear- 
engined vehicles 
) Because the roof overhangs the 
glass, there is less danger of rain 
drops falling on it and obscuring 
the rearward vision 
7) Since the side pillars that support 
the glass are formed by the quarter 
panels, which are more or less 
parallel to the sides of the vehicle, 
they offer a minimum of obstruc- 
tion to the rearward vision; in fact, 
in this respect the layout could 
hardly be better 
The rearward slope of the pillars 
gives good visibility on each side 
at the eye level of the rear seat 
passengers 
Although in this vehicle the head- 
room is restricted, because of its 
small size, the rear light arrange- 
ment allows more than would 
otherwise be possible. This is 
because it is not necessary to curve 
the rear of the canopy down 80 
sharply to conform with the 
general lines of the remainder of 
the body 
The arrangement makes practicable 
the use of press tools that are 
common to the doors on each side 
) At night, glare from headlamps of 
following cars is reduced because 
of the slope of the glass 
During the daytime, the overhung 
canopy protects the interior trim 
from the effects of direct sunlight, 
so there is less risk of fading of the 


The large boot lid of the Pinin Farina Fiat V8 
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On the Boano Fiat 1400, the rear quarter lights are, in effect, formed by the side components 
of a three-piece rear light 


rear seat and parcel shelf trimming 
aterials 
vould appear that there are only 
two disadvantages. One is that it is a 
ut feature to incorporate in the 
styling of the vehicle. However, Pinin 
Farina has shown that this problem is 
not insurmountable. It might also be 
relevant to recall that there was con- 
opposition to wrap-round 
ights when they were first intro- 
but they are now very popular. 
1c other disadvantage only concerns 
fast cars. It is that the rearward rake 
of the screen undoubtedly causes 
considerable turbulence of the air flow 
behind the vehicle. This may cause 
mud and water spray to be whipped up 
the glass, but this is by no means 
in fact, it appears more likely 
that the turbulent air will sweep down 
fron rather than up from the 
ides and rear 
At the front, a windscreen with a 
considerable curvature is employed. In 
fact, it might almost be described as a 
wrap-round screen, but it has not the 
discontinuous front pillar layout that 
is perhaps the least desirable character- 
istic of most of the American cars with 
this feature. The screen pillars offer a 
minimum of obstruction in the range 
of vision, As viewed by the driver, they 
are 1?in wide, but in side elevation 
their width is 3 in. So far as tooling is 
concerned, the left- and right-hand door 
panels are interchangeable. 
Since this vehicle is basically very 


sidecrabdic 


on t 
certain 


ibove 


short, the lines have been improved by 
incorporating a horizontal rubbing 
strip from front to rear on each side, 
and by extending the headlamp housings 
forward and the tail lamp housings to 
the rear. Thus, the front and rear over- 
hang is greater in the Fiat-produced 
version. This should improve the k?/ab 
ratio, which has such a marked effect on 
ride _ characteristics. Wrap-round 
bumpers are fitted at both ends. 

Among the other models that have 
been exhibited this year by Pinin Farina 
is the PF200 on the Lancia Aurelia, 
1,991 cm® chassis. This has a fully 
wrapped-round windscreen with cranked 
front pillars. An unusual feature of 
this vehicle is its rear end arrangement. 
Fin-like gussets are incorporated be- 
tween the rear end of the wing and the 
cant rail, and the canopy between the 
front ends of these two fins overhangs 
the rear light to afford protection 
against rain and sun. The slope of the 
glass is conventional. This rear fin 
type of arrangement is becoming 
increasingly popular for high speed 
cars, mainly because it improves aero- 
dynamic stability. 

The Pinin Farina version of the Fiat 
1100 was exhibited at last year’s 
Geneva Show, and was discussed in the 
April 1954 issue of Automobile Engineer. 
This model has been extremely popular 
and so many have been sold that it has 
now been possible to reduce the price in 
Italy by 200,000 lira to 1,500,000 lira. 
The latest model has been slightly 


Air intakes are incorporated in the rear quarters of the Boano Fiat 600 
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A Dodge chassis is the basis of the Firebomb, by Ghia of Turin. On each side a painted 
rubbing strip extends the full length of the vehicle; because the painted finish is not so 
prominent as chromium plate, this strip has had to be made of larger cross section than usual 


modified. It has a wrap-round rear 
light, and forward extending lamp 
housings at the front and rear. To 
provide more headroom, the roof has 
been raised | in. At the front, the cross 
piece of the T in the centre of the 
radiator grille is now in line with the 
horizontal bar in the grille. 

Another unconventional arrangement 
that has been adopted by Pinin Farina 
can be seen in the illustration of his 
fixed head coupé on the Fiat V8 chassis. 
The boot lid at the rear incorporates the 
rear light and part of its surround. It is 
hinged on the roof panel above the 
rear light, so that an exceptionally large 
boot opening is obtained. 

Because of the size of the lid, a spring 
assister has been incorporated to make 
it easier to lift. This, as can be seen in 
the accompanying illustration, is a 
simple arrangement based on a single 
lever on each side, which is pivoted near 
one end. A coil type tension spring, 
enclosed in a tube of trim material, is 
attached to the end nearest the pivot. 
A peg at the other end of the lever 
registers in a slot in a long plate just 
inside the edge of the lid. 

The length between the seat squabs 
and the rear edge of the boot opening 
is 5 ft. Over most of this length, a flat 
platform has been incorporated to carry 
luggage, golf clubs, etc. The edges at 
each side of the lid are extended upwards 
to form fins not unlike those on the 
PF200 model already described. 

The air intake on the bonnet lid, 
which has been incorporated for orna- 
mental purposes only, is of unusual 
design. A channel of rectangular cross 
section is pressed longitudinally along 
the centre of the lid panel, and the vent, 
which also is of rectangular cross section, 
is arranged so that it appears to seat in 
this channel at a point about midway 
between the front and rear edges of the 
lid. Further back, a scuttle vent is 
fitted. Most of the Italian and Swiss 
coachbuilders incorporate relatively 
large bonnets on their sports cars to 
give an impression of immense power. 
The Pinin Farina V8 is an example of 
this trend. 

Another coachbuilt body by Pinin 
Farina is mounted on a Ferrari chassis. 
This body has a wrap-round rear light, 
but the Securit glass is in three pieces 


The pillars between the pieces are 
slender, chromium plated, H-section 
extrusions. They do not follow the 
streamline of the cant rail as in many 
bodies incorporating this arrangement, 
but their general lines represent in 
effect extensions of the sides of the 
boot lid. No doubt this represents an 
economy since the main centre portion 
of the glass is almost flat. 

A three-piece rear light is also em- 
ployed on the Boano Fiat 1400. How- 
ever, in this instance, the 1} in wide 
pillars between the pieces are part of 
the body pressing and follow the 
streamline of the cant rail. Another 


unusual feature of this model is that the 
spare wheel is carried on the inner face 
of the boot lid. It is in a dished housing, 
which is a separate piece welded in a 
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circular aperture in the lid. Since the 
wheel is almost vertical and most of its 
weight is directly over the two hinges, 
which are at the lower edge of the boot 
opening, it does not add much to the 
weight to be lifted to open the boot lid. 
To give more length to the general 
appearance of the vehicle, the front 
wings are extended forward to house 
the headlamps. In addition, a chrom- 
ium plated strip extends round the 
front edge of the opening in the front 
wing for the wheel and is then con- 
tinued more or less horizontally to the 
extreme rear, where it terminates on the 
side of the rear lamp housing. 

Boano have also exhibited a Fiat 600 
coupé. This model incorporates the 
wrap-round type of windscreen, and the 
rear light extends round the quarters 
to the door shut pillars. An air intake 
is incorporated immediately behind 
each door. This device has been 
adopted in many rear engined vehicles; 
the object is to avoid spoiling the 
appearance of the back end by incor- 
porating louvres in the lid. 

Adjustable squabs are becoming 
more and more popular. On _ the 
Touring body on the Alfa Romeo Super 
Sprint chassis, the adjustment is 
effected by two three-position cams, 
one on each side connected by a cross 
shaft. There are two screw stops at the 
base of the squab and they seat on 
the cams; thus, the owner can adjust 
the angle to suit his individual require- 
ments. Among the other features of 
interest on this model is a red lamp on 
the rear edge of each door. This lamp 





The Daimler Regency by Ghia of — is an example of how a conventional radiator grille 


can be success 


ully blended with modern styling 





On this Super Sprint by Ghia of Turin, the line formed by the fairing for the rear lamp housing 
is an example of a feature that is becoming increasingly popular as a device for accentuating 
the length of the vehicle 








is illuminated automatically when the 
doors are opened so that there is less 
likelihood of cyclists or other vehicles 
accidentally hitting the door when it is 
open at night. An air intake is incor- 
porated at the front of each rear wing 
to encourage air circulation within the 
wheelarch and thereby to assist in 
cooling the brakes. 

On the Graber Alvis Super, difficulty 
has been experienced in keeping the 
bonnet height low while at the same 
time accommodating an air intake 
filter on the carburettor. This difficulty 
has been solved by employing a special! 
filter, which is like the conventional 
cylindrical type with its axis horizontal, 
but it has been specially constructed in 
truncated form, that is, with a flat on 
its upper surface, to clear the lid. To 
keep the under-bonnet temperature 
down, a vent is incorporated at the 
front end of the lid. It is formed by 
the leading edge of the bonnet lid, 
which is fitted with a chromium plated 
strip. This edge seats on a casting in 
the form of a flat bar with five vertical 
projections on it; the bar is mounted 
transversely on the front edge of the 
bonnet opening. The projections space 
the leading edge of the lid clear of the 
bar to form the air intake. Rubber 
buffer pads on each side form the 
anti-rattle device. 

A ducted air intake type of radiator 
opening is employed. In it is fitted a 
rectangular mesh type of grille backed 
by a black painted wire mesh that is 
fine enough to keep out all but the 
smallest particles of dirt. The front 


AMONG the M.I.R.A. Reports that 
have recently been released for 
general circulation is No, 1953/1, 
entitled “ Torsional Fatigue Strength 
of Cast Crankshafts: A Comparison of 
Four Materials.” The report costs 10s. 
and is available from the Motor 
Industry Research Association, Lind- 
ley, Nr. Nuneaton, Warwickshire. 

A fatigue testing machine of the 
near-resonance type was used for the 
tests, which were carried out on 
crankshaft specimens of  chrome- 
molybdenum alloy iron, low alloy 
inoculated iron, pearlitic malleable 
iron, and graphitic cast steel. These 
four materials were found to have 
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apron is attached to the skirt of the 
front panel and a chaffing strip is 
fitted between the two components. 
This is different from the arrangement 
at the rear, where the apron is attached 
to the bumper and its leading edge is 
shaped to conform with, but is clear 
of, the contour of the rear end panelling. 
The rear wings are extended back to 
carry the tail lamps and flashing 
indicators. 

The comfortable chair type seats are 
designed to give adequate support to 
both the back and thighs. There are 
two additional seats in the back. When 
they are not in use, the whole of the 
rear compartment can be closed by a 
flat plywood cover trimmed with hide 
similar to that used to cover the seats. 
The leading edge of this cover is shaped 
to fit round the backs of the front seat 
squabs, but sufficient clearance is 
provided to allow for seat adjustment. 

Ghia of Aigle has produced an 
extremely handsome body on a Daimler 
Regency chassis. The traditional 
Daimler radiator grille at the front has 
been blended most successfully with 
modern styled coachwork. To show 
the grille off to the best advantage, the 
bumper is cranked down under it at the 
front. The ends of the bumper are 
wrapped closely round the wing panels; 
perhaps a little more clearance between 
the components is desirable. 

At the rear end, the vehicle has an 
exceptionally large overhang. This 
feature, which is not uncommon among 
American cars, probably has been 
adopted so that the canopy can be swept 
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down gently from front to rear without 
undue sacrifice of headroom over the 
occasional rear seats. Because of the 
gentle slope of the canopy, it has been 
necessary to incorporate a very deep 
rear window. In conformity with 
modern trends, large rear lamp covers 
of red transparent plastics are fitted. 

The styling of the body sides is 
effective. A large motif is used to break 
up the plain area of the wing adjacent 
to the scuttle. Two chromium plated 
strips, one at the upper and the other 
at the lower edge of the sill, extend 
between the wheelarches to accentuate 
the length of this part of the vehicle, 
and thus help to balance the large rear 
overhang. Three horizontal chromium 
plated strips are mounted over a dummy 
air intake on each rear quarter panel in 
front of the wheel. 

To break up the large area of the rear 
quarter panels, a line is pressed in each 
panel horizontally from the top of the 
dummy air intake to the rear, and a 
dummy bumper extension is wrapped 
round and brought forwards from the 
main component of the bumper. The 
crown line of the rear wing is carried 
forwards over the door handle and then 
curved down. At the front, an unusual 
feature is that the side lamps are set 
in a groove, of semi-circular section, on 
the wing crown. This groove extends 
back from just behind the headlamps 
on each side. The side lamp housing is 
of elongated streamlined shape and has 
a chromium plated strip along its 
crown. It is mounted in the groove and 
extends back to the scuttle. 





tensile strengths of 22, 26, 33 and 
Sl ton/in® respectively. Their fatigue 
limits, in the crankshaft specimens, 
were found to be +4-5, +5-4, +4-6 and 
t7-Oton/in*® respectively. Although 
the tensile strength of the strongest 
material, the graphitic cast steel, was 
twice as great as that of the low alloy 
inoculated iron, its fatigue strength 
was only 30 per cent better. These 
results did not follow the same trend 
as those of the bending fatigue tests 
that were carried out earlier on these 
materials; in these tests, the bending 
fatigue results were shown to be 
approximately proportional to the 
tensile strengths. 


CAST CRANKSHAFTS 


The strengths of the crankshafts 
were compared with those of un- 
notched parallel specimens of the 
same cross section as the crank pins. 
In this way, it was possible, with three 
of the materials, to assess the degree 
of stress concentration in the crank- 
shaft specimens. Stress concentration 
factors of 1-24 and 1-76 were obtained 
for the chrome-molybdenum alloy 
iron and the low alloy inoculated iron 
respectively. However, a figure of 
153 was obtained for the higher 
strength, graphitic cast steel; this was 
lower, by comparison with the other 
results, than was expected. Further 
details are given in the Report. 





MULTI-POINT 


MULTI-POINT, 12 in wide 
strip chart, recorder for measure- 
ment and recording of temperatures 
in vehicles under road test is now being 
produced in the Scottish factory of 
Honeywell-Brown Ltd. It is based on 
the continuous balance principle, and 
is constructed so that it is not affected 
by vibration, acceleration or decelera- 
tion. The instrument provides rapidly 
accurate information on such things as 


RECORDER FOR ROAD 


bearing, rear axle, and brake lining 
temperatures. It can also be used for 
testing the efficiency of car heaters. 

A unit is at present being used by 
the road test department laboratories of 
one of the largest motor manufacturing 
companies in this country. It is a 
16-Point Multiple Record instrument. 
This particular model has a print wheel 
speed that gives full scale travel in 
24 seconds and the printing speed is 


TEST WORK 


such that the points are switched every 
24 seconds. The calibrated accuracy is 
within + per cent of the scale span, 
and the sensitivity is } per cent of the 
scale span. This model has a basic 
chart speed of 15in per hour; with 
change gears, 30 in, 45 in or 60 in per 
hour can be obtained, as required. 
Various other models are available and 
further details can be supplied by 
Honeywell-Brown Ltd., of Greenford. 
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TRIULZI DIE-CASTING 


A Range of Cold-chamber Units of the Direct Piston Lock Type 


LL 


2- 


HILE the use of die-cast 
aluminium parts is extending 
in the motor industry, it has 


tended to be limited to relatively small 
components, individually of a few 
pounds in weight. 
Larger items, 
requiring much 
higher _ injection 
and locking pres- 
sures, can be pro- 
duced only on 
massive equip- 
ment which, in 
many instances, 
must of necessity 
be specially de- 
signed and built. 
Wider use of rela- 
tively larger die- 
casting machines 


is made in both 
America and 
Europe, where 


several types of 
machines are 
standardized and 
built in sizes 
exerting up to 
600-ton or 800-ton 
locking pressure. 
What is claimed 
to be the largest 
standard produc- 
tion machine is 
the Model 30M, manufactured by 
A. Triulzi S.R.L., of Milan, which is 
designed to produce castings in alu- 
minium weighing up to 26 lb each and 
has a locking pressure of 1,200 metric 


tons. This is the latest addition to the 


Triulzi range, previously comprising 
eight machines having locking pres- 
sures of from 28-5 to 750 metric tons. 
The entire range is handled in this 





Mobile platen of 16M machine in open position, showing mechanical ejection gear, platen 
push-back rams, and stack of telescopic feeds for hydraulic ejectors and core pullers 


country by Alexander Cardew Limited, 
2, 3 and 5 Studio Place, Kinnerton 
Street, Knightsbridge, London, S.W.1. 

The new machine has a total weight 
of 45 metric tons and its overall 
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MACHINES 


dimensions are length 28 ft 6 in, width 
Sft, and height 8ft 9in. All main 
structural members, including the 
platens, are of cast steel and the four 
tie bars are 8 in diameter. Parallelism 
of the fixed and 
mobile platens is 
by adjustment of 
the tic bar nuts 
and lock nuts 
These are of the 
split type to faci- 
litate the’ with- 
drawal of a single 
bar when neces- 
sary to admit an 
exceptionally large 
die or when the 
bronze bushes of 
the mobile platen 
need to be re- 
newed, Tie bars 
and other parts 
subjected to move- 
ment, such as the 
cast iron pistons, 
are hard chrome 
plated and ground 
to close limits. 
The platens mea- 
sure 58 in X65 in, 
with a useful 
space between the 
ue bars of 58 in x 
43-5in, and the 
minimum size of die plates to be used 
is 36in X 36in X 6in. A maximum 
clearance between the platens of 65 in 
is possible and the full working stroke 
of the mobile platen is 39-5 in. 





The largest Triulzi machine, Model 30M, exerts a locking force of 1,200 metric tons 
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Engine cylinder and crankcase, incorporating 
a cast iron liner, Total weight 9 Ib 


Characteristic of all the Triulzi 
machines, the direct ram operating 
system is claimed to possess several 
advantages over the toggle linkage 
system used for locking on certain 
machines. Die sets of different thick- 
ness can be accommodated without 
the need for adjustment; expansion of 
the machine and the platens owing to 
heating-up and to pressure in opera- 
tion is automatically compensated; 
although the tie bars are under high 
stress as a result of the closing pres- 
sure before injection takes place, any 
subsequent elongation of the bars will 
not affect the closure of the die; and a 
constant Opening pressure over the 
whole travel of the platen greatly 
facilitates mechanical ejection of the 
casting. The mobile platen, carrying 
a heavy half-die, is supported on 
wheels running on tracks on the bed- 
plate to accommodate freely such 
compensating movements. An eccen- 
tric mounting arrangement enables 
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the wheel height to be adjusted and 


rapers and brushes on the wheel 
enclosures keep the guides clear of dirt 
and debris. 

Ihe machine is hydraulically actu- 
ited with water, selected to ensure 


rapid operation as its fluidity and low 
viscosity ensure the minimum inertia, 
4s the operating medium. This is 
upplied at a pressure of 2,130 lb/in* 


by a feed plant, either individual or a 


entral plant serving a battery of 
machines, comprising a _ horizontal 
ram-type pump and an_ air-loaded 


accumulator, For the 30M machine 
the individual set consists of a pump 
driven by a 51 h.p. motor and having 
a delivery of 26-5gal/min and an 
accumulator of 220 gal capacity. Water 
consumption per shot is 21-5 gal. Pre- 
filling is by means of a low-pressure 
centrifugal pump. A pressure booster, 
mounted on the machine below the 
main pressure cylinder, automatically 
increases the pressure to 4,980 lb/in’ 
just before the shot is made. Thus it 
is ensured that the rated locking 
pressure is effective and there is no 
risk of the dies being parted under 
injection pressure. An interlock device 
makes it impossible for injection to be 
made until the boost pressure is 
applied. The large capacity accumu- 
lator (220 gal) provides a more than 
adequate reserve of pressure water. 
Four injection positions are pro- 
vided in the rigid platen. The central 
position is generally suitable for mul- 
tiple dies and one or other of the lower 
positions for large single-cavity dies. 
A change from one position to another 
is effected by a screw jack; the injec- 
tion cylinder being slidable in vertical 
in a support frame tied to the 
Water 


guide 
main structure by three bars. 


supply to the cylinder is maintained by 
means of telescoping tubes. Rated 
injection pressure is 82-8 metric tons. 

lhe chamber into which the molten 
metal is poured, termed the cold 


sleeve, is of nitrided steel and the 
injecuion piston is of cast iron. Coolant 
can be circulated through the piston 
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Shoe for 17in diameter brake for Fiat 
10-ton Orione OM truck. Weight 9 Ib 


rod. Sleeves of different diameters 
can be used, thus modifying the 
capacity of the machine and the pres- 
sure on the metal. Fourteen standard 
sleeves are available, ranging from 90 
to 155mm diameter in steps of 5mm, 
and giving, respectively, metal capa- 
cities from 202 to 600 in® and pressures 
on the metal from 18,460 to 6,106 lb/in* 
on castings having frontal moulding 
areas of from 145 to 438 in*. 

Current practice is to estimate, 
drawing upon prior experience, the 
pressure needed to cast a particular 
shape successfully, ascertain the pro- 
jected area of the casting, and then by 
relating these two factors to select the 
size of the sleeve or even the most 
suitable size of machine to be 
employed. Since die-cast components 
are usually produced with minimum 
practical metal thickness, the weight 
of the casting is of minor significance. 
Locking pressure, however, is of the 
utmost importance as, given a specific 





Model 16M machine, locking force 750 metric tons, has a clear space of 43-25 in x 33 in between the tie bars 
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injection pressure, it determines the 

surface area that can be cast on a 

given machine. 

Both mechanical and hydraulic ejec- 
tion systems are provided. Four 
mechanical, spring-retracted ejector 
plungers, slidable in bushes in the 
mobile platen, are actuated by stops 
adjustably mounted in the fixed head 
of the machine as the mobile platen is 
returned to the open position. A single 
hydraulic ejector, located at the centre 
of the mobile platen and fed with 
pressure water by two telescopic tubes, 
can be operated automatically at the 
opening of the platen or by a push- 
button control. Throughout the open- 
ing movement of the platen a constant 
force, up to 38 tons in the 30M 
machine, is exerted. 

Machines are operated by electro- 
hydraulic distributors controlled by 
push buttons; the electric equipment 
making possible individual control of 
each operation or, by the inclusion of 
a timer, a semi-automatic operational 
cycle. With machines of this size it 
is essential to effect locking and injec- 
tion by independent push buttons. A 
timer can then be used to determine 
the dwell period, withdrawal of cores, 
opening, and ejection. The hydraulic 
valves are motorized and limit switches 
and hydraulic stop valves prevent the 
commencement of one _ operation 
before the previous operation is com- 
pleted. A common operating sequence 
is: 

1. Locking by push button. The 
platens are clamped under a water 
pressure of 2,130 Ib/in*. Should 
the dies be too thin, or should the 
machine inadvertently be operated 
without dies, a mechanically actu- 
ated limit valve automatically by- 
passes the flow of pressure water to 
the storage tank and arrests the 
mobile platen at a predetermined 
distance, say 30in to 26in, from 
the fixed platen. 

2. Molten metal is poured into the 
cold sleeve. 


3. Shot by push button. This is 
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Rear wheel suspension arm for Lambretta scooter, This intricately cored casting ia approxi- 
mately 19 in long 


effected in two stages. First the 
water pressure in the clamping 
cylinder is raised to 4,980 lb/in* 
and secondly the inlet to the injec- 
tion cylinder is opened. A safety 
device ensures that the shot is not 
made until the lock pressure has 
risen. 

4. Platen opens by push button. 

5. After ejection of the slug, the injec- 
tion piston is automatically returned 
to starting position by the actuation 
of a limit switch on the mobile 
platen. 

Semi-automatic operation is arranged 

with safety devices to ensure correct 

sequence and duration of operations, 
including central or lateral hydraulic 
ejection of the casting. 

Optional equipment is available to 
extend the capacity of the machine, 
particularly to handle exceptional 
work. A shot speed adjuster is a 
control device that varies the speed of 
the injection plunger during its work- 
ing stroke. It ensures an initial slow- 
speed movement, during which air can 
escape from the die, and then a rapid 
acceleration to the desired stroke 
speed, which is pre-set by adjustment 
of the control valve. 


Certain dies incorporating large 
cores may necessitate lateral ejection 
of the casting. Usually it is accom- 
plished by hydraulic core-pullers and 
ejection plungers operated by the 
machine’s pressure feed water. This 
is transferred from the main cylinder 
to the mobile platen by way of 
telescoping tubes. For a straight- 
forward single ejection, one pair of 
tubes and a hand lever or a switch- 
controlled valve will suffice, but when 
multiple ejection in sequence is 
desired, additional pairs of telescoping 
tubes and distributor valves, depend- 
ing upon the number of cylinders to 
be operated, will be required. 

Although rapid movement of the 
mobile platen is essential, in order to 
obtain short cycle times, the risks of 
slamming together the die halves when 
closing, and of damaging ejection 
plungers or the casting when opening, 
must be avoided. A cam rod attached 


to the mobile platen actuates a valve 
at appropriate positions and reduces 
the flow of pressure water, thus slow- 
ing the speed of the platen at the ends 
of its travel. 

The Model 30M machine is a recent 
introduction, 


but machines of lower 





Die set for producing Lambretta rear wheel suspension arm on 16M machine 
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capacity are widely used on the 
Continent. One Italian foundry, Fon- 
derpress, of Bologna, is operating 
twenty-one Triulzi machines and 
Zindapp-Werke, manufacturers of 


motor-cycles and motor scooters in 
Germany, which last year had eight 
machines, has now a further sixteen 
machines and also a number of die 
sets on order. The examples of castings 
shown were produced on the Model 
16M machine, previously the largest 
of the Triulzi range. This has a 
locking force of 750 metric tons, injec- 
tion force of 58-4 metric tons and 
opening force of 20-6 metric tons. 
Useful space on the platens between 
the tie bars is 43-25 in x 33 in. 
Possibly the component of most 
interest is the rear wheel suspension 
arm of the Lambretta motor scooter. 
Overall, its length is approximately 
19in and its weight about 8lb. Both 
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internally and externally the shape is 
complex, necessitating side cores and 
also longitudinal cores of exceptional 
length from each end of the casting. 
The finned cylinder and crankcase for 
a single-cylinder engine, produced in 
France by Bernard Moteurs for indus- 
trial and agricultural applications, has 
approximate overall dimensions of 
11 in*6inX7in. Incorporated in the 
casting is a cast iron liner for the 
cylinder bore and the weight, including 
the liner, is 9lb. Of a quite different 
character is the brake shoe for a heavy 
commercial vehicle. While this is of 
relatively simple shape, it is of interest 
on account of the exceptional thick- 
ness of the metal sections. This shoe, 
weighing 9 lb, is for a 17 in diameter 
brake and has a face width of 6} in. 

The Triulzi concern possesses 
extensive facilities for toolmaking and 
undertakes the production of dies for 
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users of machines of their manu- 
facture. Drawing on its specialized 
experience in this work, it will build a 
set of dies, and any necessary auxiliary 
equipment such as core pullers or 
hydraulic ejection cylinders, for a 
particular component. It will then 
prove the set on a machine similar to 
that for which it is intended, and 
deliver to the customer ready for 
mounting and immediate production. 

A typical specimen of this work is 
the set for the Lambretta wheel sus- 
pension arm. This shows the long- 
stroke core pullers and the five 
kicker-blocks by which sections of the 
die are automatically withdrawn, in 
four different directions, when the dies 
are parted. 

As a further service to purchasers 
of the machines, the firm will arrange 
to train operators for a period in their 
die-casting foundry. 





SPRAY ATOMIZATION 


REPORT entitled “ Effect of Gas 

Viscosity on Spray Atomization,” 
Report No. 1954/4, has been made 
available recently for general distribu- 
tion by the Motor Industry Research 
Association, of Lindley, Nr. Nuneaton, 
Warwickshire. This Report costs 10s. 
It deals with experiments made with 
a single-hole atomizer discharging 
safety-fuel into a vessel containing one 
of a series of gases chosen to represent 
a range of gas viscosity. The gases 
used were hydrogen, carbon dioxide, 
air and argon. Their viscosities cover 
a range of from 89x10° to 222 10° 
poises. 

For one series of experiments, the 
pressures of the gases were regulated 
so that the densities were all the same, 
at 0-076 lb/ft’, and in another series, 
the densities were all 0-038 lb/ft®. In 
each experiment a small quantity of 
liquid was injected under conditions 
such that the gas viscosity was the 
only variable. A sample of the spray 
was collected on glass slides coated 
with magnesium oxide and the droplet 
sizes were estimated. The results are 
given in the Report as droplet size 
frequency curves and also in terms of 
the Sauter mean diameter. 

The investigation has shown that, 
if the conditions are such that air 
resistance plays only a small part in 
the process of disruption, the viscosity 


of the gas into which a spray is dis- 
charged has little effect on the 
atomization of the spray. Such con- 
ditions exist when the jet has a high 
discharge velocity, when it has a high 
radial velocity component, or when 
the viscosity of the liquid is small. 
Within the limits of this investigation, 
it has been found that increasing the 
gas viscosity decreases the mean 
droplet size, reduces the number of 
large droplets and increases the 
number of small droplets. With the 
plain atomizer used, the droplet size 
distribution in the spray cross section 
became more uniform and the spray 
dispersion improved as the gas 
viscosity increased. 

This work is a sequel to an earlier 
Report, No. 1953/5, entitled “The 
Effect of Air Density on Spray Atom- 
ization,” which is also available at the 
same price. In this earlier work, 
sprays were discharged from a single- 
hole diesel type atomizer fitted into 
the top of a suitable pressure chamber, 
and samples of the sprays were col- 
lected on slides coated with magnesium 
oxide. The droplets were counted and 
their diameters measured. To ensure 
that complete atomization had been 
attained before the spray droplets 
were collected, the slides were placed 
inside the chamber at a sufficiently 
large distance from the atomizer. It 


was also necessary to limit the number 
of droplets falling on the slides, so 
that overlapping could be avoided and 
counting made possible. This was 
effected by restricting the time of spray 
discharge on to the slides. An 
apparatus capable of producing one 
very short injection at a known mean 
injection pressure was designed for 
this purpose. 

Tests were made with air pressures 
of 0, 50, 100, 200, 400 and 600 Ib/in? 
(gauge) in the pressure chamber. 
Values of the mean droplet size and of 
the non-uniformity factor were cal- 
culated for each test, and the detailed 
data have been presented in the 
Report as droplet size frequency 
curves. 

It is shown that both the fineness and 
uniformity of a liquid spray improve 
with increase in air density, but the 
rate of this improvement which is 
represented mainly by a decrease in 
the size and number of the big droplets 
in the spray, diminishes at higher air 
densities. With increase in air density, 
the minimum size of droplet in the 
spray is largely unaffected, the maxi- 
mum size is reduced considerably, and 
there is less variation in mean droplet 
size across the spray cross section. 
Some conclusions were also reached 
regarding the significance of air 
density in the atomization process. 





INSTITUTION OF MECHANICAL ENGINEERS 


Forthcoming Meetings of the Automobile 


The following meetings will be held 
during April:— 


NORTH-EASTERN CENTRE 


Wednesday, 20th April, 7.15 p.m., in 
the Chemistry Lecture Theatre. The 
University, Leeds. Address by the 


Chairman of the Centre, Mr. J. L. 
Hepworth, B.Sc., M.1.Mech.E. 


NORTH-WESTERN CENTRE 


Monday, 18th April, 7.15 p.m., in the 
Offices of Messrs. Leyland Ltd., Man- 
chester. Paper: “‘ Analysis and Inter- 
pretation of Service Records,” by A. T. 


Division 


Wilford, C.1.Mech.E. 


WESTERN CENTRE 


Thursday, 28th April, 6.45 p.m., in 
the Royal Hotel, Bristol. Paper: 
“Matching a Diesel to Light Road 
Vehicles,” by M. Vulliamy, M.A., 
A.M.1.Mech.E. 
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MEASUREMENT 
OF CUTTING FORCES 


Some Investigations by Means of the Mecalix Dynamometer 


AJOR factors in the cost of a 
M given machining operation are 
the rate of output and the cost 

of cutting tools. Short serviceable life 
of tools between regrinds increases tool 
charges and also slows down produc- 
tion by reason of more frequent 
stoppages for tool changing. 
Thus the wear of tools has 
a double influence on the 
economic aspect of a machin- 
ing operation. Any attempt 
to devise a method by which 
economical operating condi- 
tions could be selected would 
appear necessarily to be 
based on measurement of 
tool life. Such a measure- 
ment, however, would be 
inordinately protracted and, 
since it would be affected by 
considerable dispersion, 
would in all probability 
require to be repeated several 


times before a satisfactory fig 4, 
average value could be 
established. 


It would seem possible to reduce the 
number and the duration of tests if the 
cutting phenomena in each machining 
operation were previously analysed. 
The direct measurement of cutting 
forces has been adopted by research 
workers for the investigation of chip 
formation. In various countries new 
devices for measuring cutting forces 
have been developed and have made 
possible the conduct of research under 
actual industrial working conditions. 
In this connection, 
research in the 
U.S.A. and in 
Russia has drawn 
attention to cer- 
tain anomalies in 
the cutting pheno- 
mena of several 
alloy steels. 

In France an 
investigation of the 
cutting character- 


istics of various 
alloy steels has 
been made by 
MM. J. Moulin 


and J. Digard de 
Cuissart, using the 
Mecalix dynamo- 
meter with a Solex 
comparator indi- 
cating on a suit- 
ably scaled 
standard Solex air 
controller. As 
shown in Fig. 3, 
the transducer 
body consists of a 


split ring A of heat-treated silicon steel 
which is deformed by the load applied 
through the two steel balls B. Distor- 
tion of the ring under load is measured 
by a Solex 10M comparator unit C 
securely mounted, normal to a plane 
containing the axis, on the end of the 





Standard Type AA Mecalix dynamometer, complete with 


Solex comparator unit 


unstressed free arm D. The high degree 
of precision of deformation measure- 
ments makes it possible to utilize a 
relatively rigid system having a dis- 
placement of not more than 30 microns 
for the nominal load of 500 kg. Such a 
rigid system introduced below a tool is 
not likely to interfere with cutting 
phenomena. It follows that the measur- 
ing head should be able to record with 
accuracy variations of distances of the 
order of 0-002 mm. In fact, this type 








Fig. 2. Set-up of Mecalix dynamometer and Solex measuring equipment for investigation 
of cutting stresses 


of dynamometer has only attained 
practical application as a result of 
modern developments in measuring 
instruments. 

To avoid any change of calibration 
arising from wear, a small anvil E of 
tungsten carbide is brazed to the face 
of the ring for contact by the 
measuring feeler F of the 
comparator unit. This unit 
is connected to a Solex air 
controller fitted with a scale 
graduated directly in loading 
values. By means of flats on 
its body the unit is screwed 
into the adaptor G to an 
approximate zero setting and 
locked in position by a clamp 
screw H. The complete unit 
is compact, robust and prac- 
tically insensitive to vibration 
or to temperature changes. 
By reason of the high limit 
of elasticity of the steel used 
for the transducer and the 
uniform spreading of the 
stresses imposed, the dyna- 
mometer can withstand overloads 400 
per cent greater than its nominal load 
without the calibration being affected. 
By the addition of a Solex limit switch 
to the set-up, a servo motor can be 
controlled from the value of a stress at 
a given point of a material under 
investigation or in process, 

Measurement of the tangential com- 
ponent of the cutting stress in a 
turning operation is likely to yield the 
most practical information for the 
production engi- 
neer. A tool-post 
instrument, Fig. 5, 
is available for 
this purpose; com- 
prising a_ tool 
holder that can 
move only in one 
plane and is sup- 
ported on a dyna- 
mometer by which 
the cutting stress 
is measured, An 
angular block A, 
integral with the 
frame, is clamped 
to the tool post in 
the usual manner. 
Tool bit Bis 
rigidly clamped to 
a carrier C that 
can pivot relatively 
to the frame about 
a geometrical axis 
passing through 
the centres of two 
self-aligning ball 
bearings mounted 
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Fig. 4. Special tool-post instrument for measurement of cutting 
force in turning operations 


on shafts D and E. The function of 
these bearings is to oppose the axial and 
radial components of the cutting stress, 
which varies continually and at high 
frequency about its mean value. Ampli- 
tude is small, and under 

these conditions friction in 

the bearings is of so low a 

value that it has virtually no 

influence on the read value j 
of the stress. 

The extremity of the tool 
is set at a fixed distance from 
the axis of the dynamometer 
F and, by means of screw G, 
the tool tip is adjusted 
accurately to the height of 
the axis of the workpiece. ° 
A final zero setting of the 
dynamometer is then effected 
by adjustment of screw H A 
which preloads carrier C by 
means of a spring. Since the 
ratio of the rigidity of trans- 
ducer to that of the spring is 
of the order of 5,000: 1, it may be 
assumed that this preloading has no 
effect upon the calibration. 


Test conditions 

The tests were conducted on a 
carbon steel and three alloy steels. For 
each grade of steel three bars were used; 
one as supplied, one hardened and 
tempered to an approximate Brinell 
hardness of 250, and one annealed. 
Each bar was 90mm diameter and 
400 mm long. Four sets of 16 mm 
16 mm tools with cemented carbide tips 
were used. Each set comprised four 
tools differing only in their rake 
(10 deg, Odeg, 10 deg and 20 deg) 
and otherwise as shown in Fig. 6. 

Machining conditions were, in 


general, held within the following 
limits: 
Depth of cut 3-0 mm, constant 
Feed 0:1-0-5 mm/rev 


Cutting speed .. 25-150 m/min 
While these conditions are in no way 
exceptional, a stiffly-built lathe was 
required for the tests. At a speed of 
120 m/min the cutting power consump- 
tion exceeded 8h.p. for a feed of 
0-4mm/rev. The accuracy of the 
instrument was virtually that of the 


Fig. 3 
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dynamometer, 

+ 1-0 per cent, but 
some divergence 
was possible owing 
to the difficulty, 
despite careful 
determination, of 
maintaining a 
constant depth of 
cut. All the graphs 
appended relate to 
tests on a chrome- 
molybdenum steel, 
the percentage com- 
position of which is: 
C 0:18, Si 0-35, 
Mn 0-70, Cr 0-95, 
Mo 0-20, P 0-035 
and S 0-035. 

The tangential 
component of the 
cutting stress, or 
cutting force, is in- 
fluenced by numerous factors, of which 
the four following may be regarded as 
of major importance: 

1. Cutting speed, 

2. Coolant, 








Arrangement of Type AA dynamometer 


3, Character of the work material 
and its heat treatment. 

4. Geometrical features of the cut- 
ting tool and the material of which it is 
made. 

The effect 
investigated. 
As a preliminary, 

a comparison was 
made between the 
forces required to 
machine the carbon 
steel and the } 
chrome-molyb- 
denum steel with 
carbide-tipped tools 
of different rake 
under identical con- 
ditions of cut, feed 
and speed. While 
the curve represent- 
ing the variation in 
the cutting force in 
function of the rake 
is normal and con- 
tinuous—200 kg for 
30 deg rake to 300 
kg for — 10 deg rake 
—for the carbon 
steel, that for the 
chrome-molyb- 


of these variables was 


‘a 
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denum steel, Fig. 7, shows an abrupt 
discontinuity when the tool rake is 
10 deg. This manifests itself in a few 
seconds by a rapid increase in the 
cutting force to a higher value at which 
it becomes stabilized. In this zone the 
dispersion of measured values is con- 
siderable, sometimes the increase being 
as much as 50 per cent. The increase 
is partly due to swelling of the chip and, 
if the lathe lacks rigidity, is sometimes 
accompanied by chatter. 


Influence of cutting speed 

The behaviour of certain alloy steels 
in response to variation of cutting 
speed is markedly different to that of 
carbon steels, which are not very 
sensitive to that factor. Fig. 8 shows 
the test results on hardened and 
tempered chrome-molybdenum steel. 
It was noted that the variations in 
cutting force coincided with morpho- 
logical variations of the chip. In the 
curve relating to a feed of 0-3 mm, at 
a speed below 10 m/min a discontinuous 
chip requires a cutting force of 335 kg 
but as speed is increased the chip 
becomes continuous as a 
built-up tip is formed and 
the cutting force falls to 
240 kg. It may take several 
seconds for the built-up tip 
to develop. At a _ speed 
slightly exceeding 15 m/min 
both the thickness and the 
temperature of the chip in- 
crease and the cutting force 
rises to a value of 385 kg. 
Examination of a longitudinal 
section of the chip shows 
that in such conditions the 
upper portion is notched. 
each variation in the cross- 
section of the chip corres- 
ponds to a variation of the 
cutting force and manifests 
itself by leaving an un- 
satisfactory surface on the work, and 
often by heavy chatter. 

Cemented carbide tool tips are very 
sensitive to variation of the cutting 
force and frequently peel when work is 
performed in the vicinity of these 





Fig. 5. Arrangement of tool-post instrument 
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Rake 
~10 deg, Odeg, 10 deg, 
and 20 deg 


Fig. 6. Form of tool used for tests. 
angles x were 


critical zones. Several tools with a rake 
of -10deg peeled when worked in 
such zones but were quite satisfactory 
under very much more severe con- 
ditions. 

A cutting speed of 20 m/min marks 
the commencement of a pseudo-stable 
zone in which chip formation is 
independent of the time element, 
though it remains sensitive to variation 
in other factors of machining. The 
higher the speed the more the pheno- 
menon is stabilized, with a corres- 
ponding decrease in the cutting force. 


Influence of coolant 

A carbide-tipped tool with 10 deg 
rake working dry on hardened and 
tempered chrome-molybdenum steel 
at a cutting speed of 32 m/min has a 
cutting force of 295 kg. By the use of 
a coolant, 4 per cent of soluble oil in 
water, the force is reduced to 204 kg. 
and the thickness of the chip is also 
lessened. The initial conditions are 
restored as soon as the coolant flow is 
interrupted. 

The application of these test results 
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to practical machining operations, in 
which speeds are determined by the 
nature of the work, is of interest. It 
would appear that for speeds above 
20 m/min the effect of the coolant is 
principally confined to cooling action. 
Within the range of low cutting speeds, 
however, the lubricating properties of 
the coolant are very important. 


Influence of heat-treatment 

Various preliminary investigations 
into chip formation and structure 
enabled the following data to be 
established: 

1. During cutting operations the 
material undergoes transformations very 
different from those encountered in 
usual testing methods. 

2. The rate of temperature rise is 
such that a chip can reach 800 deg C 
within 0-05 sec. 

3. Stress frequently exceeds 
kg/mm?*. 

4, Stressing rate is of the order of 
10° kg/mm ?/sec. 

5. Measurement of cross-sections 

revealed that there is no fixed relation- 
ship between compression ratio and 
cutting force. 
While these conclusions do not make 
it possible to determine the relationship 
between the material texture after 
machining and the behaviour of the 
material during cutting, they indicate 
that influencing the initial condition 
of the material offers a means of 
studying the metallurgical aspects of 
the phenomena. 

In Fig. 9 are plotted the results 
obtained with chrome-molybdenum 
steel water-hardened at 850 deg C and 
tempered at 600 deg C in comparison 
with those for the same steel in the 
condition as supplied (annealed 1 hr 
at 830 deg C and air cooled). It will be 
noted that from a certain speed onwards 
approximately similar values of the 
cutting force are obtained with heat- 
treated as with annealed steel. The 
hypothesis is that such a characteristic 
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Chrome-molybdenum steel, water-hardened 650 deg C, 
tempered 600 degC; Cut 3mm; Feed O03 mm; 
Speed 45 m/min; Carbide-tipped tool 


Fig. 7. Cutting force v. tool rake 


speed corresponds to a textural state 
of the chip governed by a temperature 
depending only on the initial texture 
of the material, 


Influence of the tool 

Both the material of the tool and its 
shape modify the cutting phenomenon 
to some extent. Fig. 10 shows the 
results of tests made under the same 
conditions with two tools of the same 
shape, one of a high speed steel and the 
other carbide-tipped. In general shape 
the curves for different feeds are 
similar but the unstable zones do not 
occur at the same speeds. 

The cutting angle has some influence 
on the position of the unstable zones 
and the smaller the angle, the more 
reduced are the zones. An increase of 
rake greatly increases fragility of a tool. 
Under certain conditions the cutting 
forces are approximately similar for 
tools with, for example, a rake of 

10 deg and 10 deg. In such instances 
only tools with a zero or a negative 
rake should be used. 

In the dangerous unstable zones the 
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Chrome-molybdenum steel, water-hardened 850 deg C, tempered 600 deg C; 
Cut 3 mm; Feed, 40 3 mm, @0 2 mm; Carbide-tipped tool; Rake 10 deg 


Fig. 8. Cutting force v. cutting speed 


Chrome-molybdenum steel, Aannesied 1 hr at 830 deg C and air cooled, @ water- 


Fig. 9. Comparison 





hardened 650 deg C, tempered 600 degC; Cut Imm, Feed 04, 03, 02 and 
01mm; Carbide-tipped tool: “ake 0 deg 


of measurements on annealed and heat- 
treated material 
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Fig. 13. 


machine tool as well as the work may 
suffer from the increased loads and 
from chatter. These conditions occur 
outside the usual range of application 
for a carbon steel but may be difficult 
to avoid in certain alloy steels. However, 
from a graph embodying test results in 
which the main factors, feed, speed, 
and rake, are varied, it is possible to 
ascertain the conditions under which 
the work may become dangerous. Such 
a graph for heat-treated chrome- 
molybdenum steel is shown in Fig. 11. 
It has three feeds and four rakes and is 
rendered more legible by shifting the 
curves for each tool parallel to the axis 
of abscissa. The chain-dotted curve 
divides the graph into two areas, right 
and left, in which conditions are likely 
to produce satisfactory and unsatis- 
factory results respectively. A fine feed 
and a pronounced rake are indicated. 
When used in a zone of unstable 
conditions a carbide-tipped tool will in 
most instances peel off at the cutting 
edge. This type of tool destruction is 
essentially different from the usual 
wear, and is one of the principal reasons 
for wide variation in the life of a tool 











Diagram of two-directional tool-post instrument 
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between _regrinds. 
By contrast, the wear 


of a tool used in a 

zone of stability is 

' consistent and the 

f working life be- 

tween regrinds can 

be controlled to 
t—.__ regular periods. 


4 Summary of 
investigation 

This study of cut- 
ting phenomena by 
measuring the forces 
involved resulted in 
the establishment of 
four general con- 
clusions: 

1. In certain con- 
ditions, generally corresponding to large 
feeds and small values of rake, the 
cutting phenomena are unstable. 

2. Unstable zones are situated be- 
tween certain speeds which depend on 
the work material and the tool material. 

2. Use of a coolant can attenuate, 
in certain cases, the dangerous effect 
of unstable conditions. 

4. The influence of heat-treatment 
on the cutting force is observed only 
above certain speeds. These probably 
correspond to a definite cutting tem- 
perature. 


Other applications 


The Mecalix dynamometer can be 
used, of course, for a wide variety of 
purposes other than measuring cutting 


forces in machining operations. By 
virtue of its compactness, relative 
rigidity, and precision, it can con- 


veniently be applied in many instances 
where previously dead-weight instru- 
ments were used. It can give precise 
information of the distortion of machine 
tools under various loads under actual 
working conditions. In conjunction 
with servo-mechanisms it can _ be 


Aprit 1955 


permanently embodied in a machine to 
serve as a pressure-sensitive or dimen- 
sion-sensitive element for automatic 
control systems. 

For purely static loads it may be 
preferable to use a simple instrument, 
Fig. 12, consisting of a triangular 
flexible plate A anchored to a body B 
at the ends of one of its sides. Its 
rigidity is so much smaller than that of 
the dynamometer that it has virtually 
no influence on readings, but it opposes 
components of the forces situated in its 
plane. The dynamometer C is zeroized 
by adjustment of screw D which varies 
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Adaptor for measurement of 
tensile stresses 


Fig. 15. 


the initial load on the triangular plate. 
This instrument can be used to measure 
a compressive force, or one component 
of such a force, when its direction is 
known, but is more versatile than the 
special-purpose tool-post instrument. 
Typical examples of its application are 
for measuring or calibrating hydraulic 
or pneumatic jacks, chucks or clamps, 
welding machines, presses or shears. 
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Chrome-moly steel, led 1 hr ac 630 deg C, and air cooled; Cuc 3 mm; 
Feed 0.4,0.3,02 and 01 mm; AH.S.S. tool, @carbide-tipped cool; Rake 0 deg 


| Fig. 10. Comparison of results with H.S.S. and carbide-tipped tool 


Fig. 11. 





Chrome-molybdenum steel, water-hardened 850 deg C, tempered 600 deg C; 
Cut 3 mm; Carbide-tipped tool 


Demarcation of stable and unstable machining zones 
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Fig. 12. Arrangement of instrument for 


measuring static loads 


It can also be used for applying given 
loads to structures, for measuring the 
distortion of structures or machines 
under load and the direct measurement 
of forces in dynamometric brakes. 
While the determination of the 
tangential cutting stress in a turning 
operation enables the best feed and 
cutting speed to be selected for economy 
under practical working conditions, it 
may be required in a laboratory to 
investigate the stresses more thoroughly. 
The tangential and axial components of 
the cutting stress may be measured 
with a special two-directional tool-post 
instrument fitted with two dynamo- 
meters. From the diagrammatic 
arrangement, Fig. 13, it will be seen 
that it differs but little from the uni- 
directional instrument, Figs. 4 and 5. 
A leaf-spring suspension A is sub- 
stituted for one of the self-aligning 
bearings and thus the carrier C is 
permitted a second possible direction 
of movement. A second dynamometer 
B measures the component F, of the 
stress R. As in the uni-directional 


EPORT No. 1953/2 has recently 

been released for general circula- 
tion, by the Motor Industry Research 
Association, of Lindley, Nr. Nuneaton, 
Warwickshire. The price of this 
report is 10s. It is entitled “ A Note 
on Oil Consumption in LC. Engines,” 
and deals with the influence on oil 
consumption of slight changes in the 
dimensions of plain rectangular com- 
pression rings and slotted and grooved 
scraper rings. A single-cylinder re- 
search engine was used for the work 
in the laboratories. 

It was found that changes in the 
sizes of the gaps or side clearances of 
the rings produced no change in oil 
consumption rate. Any factor, such as 
geometry of the ring or dish of the 
groove, that affects the attitude of the 
compression ring face relative to 
the cylinder wall has a large influence on 
oil consumption. This emphasizes the 
importance of the nature of the path 
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instrument, dynamometer D measures 
component F, and bearing E opposes 
component F;, 

Apart from their use in the measure- 
ment of cutting stresses, instruments of 
this type are well suited to the measure- 
ment of coefficients of friction or to the 
study of hydrodynamic drags of models 
in a two-dimensional type of flow. 

For the measurement of very heavy 
loads a modified dynamometer, shown 
diagrammatically in Fig. 14 and de- 
signated type AH, is produced. The 
transducer is a continuous ring A to 
which the load is applied through balls 
B. Ring A is attached to body C at 
two points so located that distortion of 
ring A under load is not transmitted 
to the body. The comparator unit D 
is mounted co-axially with the body and 
ring A and its feeler E contacts a 
tungsten-carbide anvil F brazed on a 
bowed strip G extending across ring A 
in the axial plane containing the two 
balls. 

Under load the displacement axially 
of the anvil F is three or four times 
greater than the deflection of ring A in 
the direction of load. The transducer 
has an outside diameter of 45 mm and 
is exceptionally rigid; the displacement 
is only 15 microns under a load of 
1,000 kg. 

Instruments already described can be 
used only for measuring compressive 
forces and when it is desired to investi- 
gate tension stresses an adaptor, Fig. 15, 
is necessary to permit the use of a 
standard dynamometer. It consists of 
a pair of C-frames A, inter-engaged to 
reverse the stress. Each is fitted with 
a ball B engaging the dynamometer C 
and a ball D (or alternatively a threaded 
rod) through which the tension is 
applied. Slight errors in alignment, as 
may occur in practice, produce forces 
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between the ring face and the cylinder 
wall, so far as the passage of oil up the 
piston is concerned. If the lower edge 
of the compression ring bears on the 
wall, the ring tends to scrape oil down- 
wards and so keep consumption low. 
On the other hand, rings that bear at 
their upper edges tend to scrape oil 
upwards and so greatly increase 
consumption. 

In many instances, square-faced 
rings have faces that are not true. On 
the other hand, taper-faced rings 
always bear on one edge despite 
manufacturing tolerances. As is to be 
expected, consistently low oil con- 
sumption is obtained when these rings 
are fitted in such a way that their 
lower edges bear on the cylinder walls. 
So strong is the oil control exercised 
by taper-faced compression rings that 
it was found possible to run satis- 
factorily with only one such ring fitted 
to the piston. In addition, when oil 
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Fig. 14. Type AH dynamometer for heavy 
load applications 


directed in a plane perpendicular to the 
axis of the tension but these are con- 
celled out by leaf springs E and do not 
affect the readings. 

Another special application is a 
combined torque-meter-dynamometer 
for measuring the torque and thrust 
occurring during drilling operations. 
The test piece to be drilled is held in a 
chuck mounted on a vertical shaft free 
to rotate and slide axially in two ball 
bearings. Thrust is measured directly 
by a dynamometer located beneath the 
end of the vertical shaft. A second 
dynamometer is compressed by the free 
extremity of a radial arm secured to the 
shaft, in function of the torque exerted 
by the cutting force. 

Mecalix dynamometers and dynamo- 
metric instruments are handled in this 
country by Solex (Gauges) Ltd., 
72 Chiswick High Road, London, W.4, 
the manufacturers of the comparator 
units and air controllers used in 
conjunction with the instruments. 


drain holes were furnished, the con- 
sumption was the same as when a 
scraper ring also was fitted. Since 
there does not appear to be any dis- 
advantage in fitting several taper-faced 
rings On one piston, it would appear 
to be better to do this than to risk 
offsetting the advantages obtained 
from one taper-faced ring by using a 
number of inefficient square-faced 
ones, 

The main conclusions drawn from 
the work on the single-cylinder 
research engine were confirmed by 
endurance running on two conven- 
tional multi-cylinder motor car engines 
at a road load and speed equivalent to 
35 m.p.h. This work also showed that 
the advantage of the taper-faced ring 
over the square-faced ring, so far as 
oil control is concerned, was main- 
tained even after deterioration had set 
in. No observations concerning wear 
were made during any of these tests, 
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1200 CHASSIS 


Some Impressions of the Latest Version of This Unit 
with a Backbone Type Frame 


HERE are few vehicles in which 

i the backbone type of frame is 

employed. The arrangement has 
its advantages and disadvantages: 
generally it facilitates body mounting, 
particularly when a number of alter- 
native bodies are based on the same 
chassis. However, unless both the 
backbone and the outriggers from it 
are exceptionally stiff, the layout is 
only suitable for light bodies. To make 
the main components stiff enough for 
heavier coachwork involves increasing 
their cross sectional dimensions and 
weight, and this is rarely desirable or 
practicable. Nevertheless, large pas- 
senger-carrying coaches have been 
designed on this principle, but with 
this type of vehicle it is not too diffi- 
cult to provide adequate space under 
the floor for a backbone of very large 
cross section. 

Contrary to a belief that is held in 
certain quarters, the main difficulty is 
in obtaining adequate torsional stiff- 
ness. Although the central tube 
basically is stiff torsionally, the body 
sides are relatively remote from it and 
therefore the mass moment of inertia 
of the load to be carried by the frame 
is large. Probably the greatest pro- 
portion of the torsional deflection that 
takes place is due to bending of the 
outriggers. For the heavier private 
cars, it would appear that box section, 
frame side members positioned 
approximately beneath the body sides 
and adequately braced by box section 
cross members, and with or without a 





Simple pressed links, together with the leaf spring, form the lower arms of the front 
suspension 


cruciform truss, represents the best 
arrangement. 


Specification 
A four-cylinder, four-stroke engine 
push rod operated overhead 
installed in the Skoda 1200. 
Its bore and stroke are 72mm and 
75mm _ respectively and the swept 
volume is 1,221 cm*’. The compression 
ratio is 6-5:1; this, of course, is low by 
modern standards. The maximum 
power output is 36 b.h.p. A conven- 
tional water cooling arrangement, with 


with 
valves is 





An unusual feature of the engine is that the oil filter is housed in a cell cored in the crankcase 
casting 


a centrifugal type pump, is employed, 
and a thermostat is incorporated in 
the system. In the four-speed gear- 
box only third and fourth speeds are 
synchronized. A single dry plate clutch 
is interposed between the engine and 
the gearbox. 

The principal dimensions of the 
vehicle are as follows. Its wheelbase 
is 8ft 8jin. At the front, the track is 
4ft 14 in, and at the rear it is 4 ft 4 in. 
It is stated by the manufacturers that 
the ground clearance is 74 in. On the 
private car, 5-50—16 tyres are fitted, 
and on the station wagon and van, 
6-00—16 tyres are employed. The 
overall length of the car is 14ft 9in 
and of the station wagon and van 14 ft 
34in. So far as width and height are 
concerned, the overall dimensions of 
the car are 5ft 6in and Sft respec- 
tively, those of station wagon are 5 ft 
64in and 5ft 24in, and of the van 
they are 5ft 64in and 5ft 6in. The 
weights of the car, station wagon and 
van are 2,200 lb, 2,380 lb and 2,310 lb 
respectively. 


General arrangement 

At the centre, the axis of the tubular 
backbone is about 18in above the 
ground. The rear end of the tube is 
flanged, and the final drive unit is 
bolted to it. Towards the front, 
immediately behind the gearbox, the 
tube is terminated and a fork exten- 
sion is welded under it. The arms of 
the fork pass forwards on each side 
of the gearbox and engine unit. They 
are of box section formed by two 
channels with closing plates welded 
between the edges of their flanges. 
Immediately behind the suspension 
cross member, the cross section of 
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each arm of the fork is 1} in wide by 
34in deep. Where the arms join, at 
the rear, they are 24 in wide by 3} in 
deep. 

A socket of heavy construction 
forms the junction between the fork 
and the tube. The end of the tube is 
welded in the socket, the flat base of 
which is welded on top of the fork 
extension. A tie plate is fitted between 
the lower edge of the fork member 
and the tube behind the socket. A 
cross member is welded between the 
arms of the fork, where they are bent 
to pass parallel on each side of the 
engine. Another cross member is fitted 
between the front suspension units. 
Immediately in front of it, there is yet 
another that helps to support the 
radiator; the rubber mountings for the 
radiator are, in fact, on the side mem- 
bers immediately outboard of the ends 
of this cross member. Forward of this 
point, the closing plates between the 
flanges of the arms of the fork ter- 
minate; so the extreme front ends of 
the arms, each of which carries a body 
mounting point, are of simple channel 
section. 

Two pairs of transverse outrigger 
arms are fitted to the frame. One is 
welded on the tube immediately in 
front of the rear wheels, and the other 
is attached to the fork extension at a 
point behind the front wheels, where 
it forms lateral extensions of the rear- 
most cross member between the arms 
of the fork. This member passes 
under the gearbox and carries the 
rubber sandwich type rear mounting. 
On the end of each outrigger is a small 
dished pressing to receive a body 
mounting. At the extreme rear end, 
another small cross member is bolted 
on the back of the final drive casing. 
This member has dished pressings 
welded on each end to receive the 
body mountings. It also carries the 
bolted-on, lever type hydraulic shock 
absorbers. 

The engine is carried on a three- 


AUTOMOBILE 
ENGINEER 





173 





The distributor valve for the chassis lubrication system is mounted on the side frame forward 
of the pedals 


point mounting. At the front there is 
a circular double-sandwich type unit 
on each side. It is interposed between 
a bracket welded to the front plate of 
the engine and a platform welded on 
top of the frame side member at each 
end of the suspension cross member. 
The rear mounting is an exceptionally 
large rubber sandwich unit. It is 
lf in thick by 5in overall width, and 
the rubber projects from the centre of 
its rear face to form a 1}in thick by 
24in wide rearward extension. The 
top plate of the unit is turned down 
behind this extension to prevent for- 
ward motion of the engine and gearbox 
unit under clutch pedal loads. Appar- 
ently there is no need for a similar 
stop in front of the mounting. 

An engine layout of conventional 
form has been adopted. A _ deep- 
skirted, aluminium alloy crankcase is 
employed and the wet liners have 





The final drive casing is bolted to a flange round the rear end of the tubular backbone of the 
frame 


shoulders round their lower ends to 
seat on a sealing ring on the lower 
deck of the casting. This deck is 
exceptionally thick, jin, to provide 
adequate support for the liners. The 
valves are in line in the head and are 
set at a small angle from the vertical. 
They are push rod operated in the 
normal manner from a low camshaft. 
An unusual feature is that the oil filter 
is carried in a cell cored in the right- 
hand side of the crankcase casting. 
The cast aluminium alloy sump is 
finned. 

The universal and sliding joints of 
the propeller shaft are immediately 
behind the gearbox, where they are in 
an accessible position. The shaft is 
taken to the rear, through the tubular 
backbone, to the final drive casing. 
Thence the drive is taken through the 
swing axles to the hubs. Forged fork- 
ends are welded to the axle tubes, The 
arms of the forks pass one in front and 
the other behind the universal joint, 
which is protected by a rubber gaiter. 
Their ends are fitted with rubber 
bushed pivot bearings. These pivots 
are each carried between a pair of lugs 
of a U-bracket bolted to the final drive 
casing. 

The transverse leaf spring is 2} in 
wide and has nine leaves. It is 
mounted on top of the final drive 
casing and is connected to the ends 
of the axle tubes by shackles. Another 
shackle is fitted on each side, between 
the pin in the spring eye and the lever 
arm of the shock absorber. Rubber 
bushes are employed in the spring 
eyes. 

At the front end of the vehicle, a 
transverse leaf spring is again used. 
It is 2} in wide and has seven leaves. 
The spring takes only the drag and 
vertical loads on the lower arm of the 
transverse link suspension system. It 
is used in conjunction with a single 
link at each side; these links provide 
positive lateral location of the wheel 
hubs. The upper links are of the wish- 
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bone type. They form the arms of the 
shock absorbers, which are mounted 
on the platforms, already described, 
that carry the front mountings of the 
engine. 

A noteworthy feature of the chassis 
is the lubrication system. Operation 
of a kick-down plunger on the toe- 
board lubricates all the main pivot 
points on the chassis. A distributor 
valve is mounted on the frame in front 
of the pedals. From it, one pipe goes 
to each front suspension unit, one to 
the lower bearing in the steering box 
and another to the pedal pivots. Yet 


THE 


A Production Machine 


S gears leave the hobbing 
A tiie they invariably carry 

substantial burrs on the tooth 
form on one face and, before they can 
be passed on for subsequent operations 
to be performed, it is necessary to 
remove these burrs. Commonly this 
is effected by means of hand filing or 
hand grinding, requiring a_ certain 
amount of skill and care and a con- 
siderable expenditure of time. The 
Elgro brushing machine can eliminate 
all hand labour and clean the gears 
automatically without any risk of 
damage to tooth flanks or crowns. If 
inserted in the production line, the 
machine can contribute to its efficiency 
and economy by eradicating a dis- 
continuity. Requiring only unskilled 
labour to operate the simple loading 
and unloading and press-button start- 
ing and stopping, the cycle time for an 
automobile transmission gear is in the 
region of 30 to 40 sec. 

The machine consists of a central 
column around which are mounted, 
adjustable for height, radial position, 
and angularity, four or more brushing 
heads. Each spindle is driven by a 
separate variable-speed motor through 
a rubber belt, a vertical shaft, and 
bevel gears at about twice the motor 
speed. The main spindle in the central 
column is driven from a motor 
enclosed in the machine base and 
imparts to the work spindle a planetary 
motion about the main axis. This 
spindle carries a toothed adaptor, 
determined from the number of teeth 
in the work and the number of brush- 
ing heads employed, which operates in 
conjunction with pawls in the column 
head, to index the work progressively 
one tooth for each planetary rotation. 
Thus, as the main spindle rotates, the 
work is fed towards each of the fixed- 
location rotating wire brushes in turn. 

To mount the work so that the tooth 
spaces align correctly with the brushes, 
the gear is placed over a mandrel at 
the head of the work spindle, posi- 
tioned radially by a pivoted latch 
engaging one of the tooth spaces, and 
clamped by hydraulically operated 
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another pipe is taken to the centre of 
the backbone tube to lubricate the 
transmission at the rear end. 

As can be seen from the illustra- 
tions, the layout of the pipe lines is 
exceptionally simple. On the front 
suspension, the first connection is to 
the shock absorber casting to lubricate 
the bushes that take the loads of the 
upper wishbone. Thence a pipe is 
taken to the outer bearing of the upper 
wishbone, from where another pipe is 


connected to the swivel pin knuckle. 
Ihe pipe connections are so arranged 
that the lubricant flow is straight 
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through, and the individual leads to 
each bearing are branches off this 
main gallery. Thus, there is little 
chance that a blockage of a duct to 
any one of the bearings will lead to 
starvation of other parts of the 
system. In the event of the flow 
through one of the bearings being 
excessive, it is possible for the 
remainder of the system to be starved. 
However, it is unlikely that excessive 
leakage would remain undiscovered 
for long. Rubber bushes are employed 
for the bearings of the lower links and 
in the spring eyes. 


ELGRO GEAR BRUSHER 
for Automatically Deburring Gears after Hobbing 


internal plungers. Thus secured, the 
work spindle is lowered hydraulically 
to bring the gear into contact with the 
brushes. At the conclusion of the pre- 
determined cycle the work spindle is 
automatically raised to lift the work 
clear of the brushes and the clamp is 
released. Cycle time can be adjusted 
to provide any number of spindle 
rotations up to 25, as required to 
ensure completely clean work. 

A standard machine can handle 
gears up to 2ft diameter. For the 
largest sizes the brushing heads are 
turned out about their vertical drive axes 
and larger diameter brushes are used. 
Up eight brushing heads can be 
used if required on the larger gears in 
order to reduce cycle times. The 
machine illustrated is actuated by six 
electric motors, to an aggregate of 


about 2h.p. Four are required for the 
brushing heads, one for the main 
spindle and one for the hydraulic 
pump. Working life of the wire 
brushes cannot be stated precisely 
since it will vary according to the 
work material specification and the 
character of the burr to be removed. 
Provisionally it could be taken as from 
4 to 6hr in continuous operation. 
Providing the difference in_ the 
diameters of adjacent gears in a cluster 
is not too wide, it is possible, by the 
use of special brushes of reduced 
width, to debur the two gears 
simultaneously. 

The makers of the machine are the 
Elgro Machine Tool Co. Ltd., a sub- 
sidiary company of Gem Brushes 
(Luson) Ltd., Minerva Road, Park 
Royal, London, N.W.10. 





The Elgro brushing machine for deburring hobbed gears 
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CURRENT PATENTS 


A Review of Recent Automobile Specifications 


Valve rotator 


HIS valve rotating device, which can 

be assembled to give either right- or 
left-hand rotation to suit the coiling of 
the main valve spring, is produced and 
fitted as a_ self-contained unit. The 
retainer A is formed with six arcuate 
grooves, each having a base B inclined 
from the ends to a lower central point. 
Each groove accommodates a ball biased 
towards one end by a spring C. One or 
more Belleville spring washers D are 
seated on the upper face of retainer A and 
engaged by the valve spring seating 
collar E. 

The sections on the left show the dis- 
position of the parts when the valve is 
seated, the valve spring load being insuf- 
ficient to deflect washers D. When the 
valve is lifted from its seat the load is 
increased beyond the flexing point of 
washers D, which are then bowed to bear 
heavily on the balls. The transfer of the 
load to the balls causes them to roll 
against the constraint of springs C and 
towards the deeper central portions of the 
grooves, as shown in the right-hand 
sections. Since washers D are frictionally 
held in engagement with collar E and only 











No. 710512 


loosely engaged over the spigot of retainer 
A, the valve will be progressively rotated. 
By a reversal of the positions of the ball 
and spring in each groove, the valve will 
be caused to move in the opposite direc- 
tion. Patent No. 710512. Thompson 
Products, Inc (U.S.A.). 


Riveting system 


pearl, but not exclusively, 
intended for aircraft construction, this 
flush riveting system requires less than the 
usual force to set, does not damage or 
deform sheet-metal work, and gives a 
fluid-tight assembly. The elements of the 
system are a rivet with a recessed shank, 
a dolly with a face the same diameter as 
the rivet head, and a set with a hemi- 
spherically shaped end. 

The rivet has a countersunk head with 
a cylindrical centering projection A to 
locate the dolly B. In the end of the rivet 
shank is a conical recess C; the major 
diameter of the recess is about 60 per cent 
of the shank diameter and the a angle is 


about 70 deg. The diameter of the end D 
of the set is about 30 per cent greater 
than the diameter of the recess. 

Given a rivet of a length appropriate to 
the work, the set expands the hollow 
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No. 712305 


portion of the shank to form a head and 
the maximum expansion occurs in the 
immediate vicinity of the work. At the 
same time a thrust is exerted, tending to 
clamp the workpieces tightly together and 
to expand the solid part of the shank to 
fill the hole in the work. 

The system is applicable to steel rivets 
and in most cases it makes cold riveting 
possible. Patent No. 712305. Avions 
Hurel- Dubois (France), 


Fabricated valve rocker arm 


Y this method of construction, it is 

claimed, the specific advantages of the 
forged and the stamped sheet metal rocker 
are combined and, since welding and 
brazing are eliminated, none of the desirable 
qualities of sheet or plate metal are lost. 
The material for the arm is a preformed 
plate metal strip A having a flat mid-section 
and bulbous margins. In the first operation 
the blank B is stamped from the strip and 
simultaneously hole C is pierced and 
notched at three points on each of its 
edges. Next, aligned indentations are 
pressed in the bulb end D and a smaller 
indentation E is formed in the edge of the 
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blank above hole C. End D is then pierced 
and subsequently threaded to receive the 
adjuster screw. The profiled lower face 
of bulb end F is locally hardened by heating 
with a gas flame ~~ | quenching in oil or 
water. 

A tubular member G of predetermined 
length is inserted in hole C and upset on 
both sides of the arm by pressure applied 
to both ends while the ends and the bore 
are confined. The metal flows to form 
upset annular flanges, axially locating the 
tubular hub, and into the notches in the 
edges of hole C to prevent relative rotation. 
After pressing in a bearing bush H an oil 
passageway is drilled from indentation E 
through arm, hub and bush. Patent No. 
711123. J. M. Leake (U.S.A.). 


Thrust washers 


HILE full fluid lubrication is pro- 

moted in a journal bearing by the 
wedging action resulting from the eccen- 
tric position assumed by the journal, no 
such influence operates in thrust bearings 
having plane surfaces. It has been pro- 
posed to form a thrust-bearing element 
with an undulating circumferential surface 
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No. 711075 


to overcome this disadvantage and the 
present invention relates to such profiled 
thrust washers, 

Preferably the washer is of bi-metallic 
structure, having a backing of steel or 
other relatively strong metal and a facing 
of a bearing alloy. Bor washers of from 
lin to 3in bore the initial thickness of 
the bi-metal may be 0-091-0-692in and 
the radial width from 0-187 in to 0-312 in. 
At all radii from the axis the bearing face 
has a sinusoidal wave formation, the wave 
length being from one-eighth to one- 
fourth of the circumference. The crests 
of the waves are truncated to provide flat 
faces A, each extending over an angle of 
about 5-6 deg, in a common plane normal 
to the axis. From point x, where that 
a intersects the axis, straight lines 

aving an inclination from the plane of 
0-001 in per inch radius define the valleys 
B of the wave formation. 

It is proposed to produce the washer by 
heating the blank to about 150 deg C and 
impressing the profile in the y ee mo 
surface by a hard metal die. One circular 
die can be used to form washers of a 
range of sizes with a profile of constant 
wave length, in terms of diameter, and of 
constant truncation of crests, in terms of 
wave length. Patent No. 711075. Glacier 
Metal Co. Ltd, 
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Mounting main bearings in light 
alloy crankcases 


( WING to the difference in the 

coefficients of thermal expansion of a 
steel crankshaft and a light alloy crank- 
case, variation of the designed running 
clearance of main bearings fitted directly 
into the case will occur with changes of 
operating temperature. It is proposed, 
therefore, to mount the bearing shells in 
substantial, two-part bearers of a metal 
having the same or an approximacely 
similar coefficient of expansion as the 
crankshaft 

The illustration shows the arrangement 
in a crankcase divided in a plane contain- 
ing the axis of the crankshaft. Upper and 
lower halves A and B of the bearer are 
clamped together and to the crankcase or 
engine block by the vertical bolts C. 
Horizontal set bolts D passing through 
bosses at the base of the crankcase par 
tition engage half A and brace the 
assembly transversely. 

For a barrel-type crankcase the bearer 
halves A and B are pre-assembled on the 
crankshaft (in a manner not specified) and 
after the shaft has been threaded into 
position horizontal bolts are screwed in 
from the sides and vertical bolts from 
below through the sump aperture. The 
construction is not limited to line-type 





No, 712307 


engines. It may be employed in a V-type 
engine and, if the camshaft is positioned 
at low level between the banks of 
cylinders, divided carnshaft bearings may 
simultaneously be secured by the vertical 
anchor bolts, Patent No. 712307. Bayerische 
Motoren Werke A.G. (Germany). 


Fluid-cooled disc brake 


IN an earlier patent, No. 693919, a disc 
brake was enclosed in a thin casing of 
a metal of high thermal conductivity to 
prevent the fouling of the disc by mud 
or road grit. This invention constitutes 
a modification to improve the cooling of 
the brake. 

The casing is formed in halves A and 
B flanged and bolted together and to the 
caliper-type brake housing C. Each half 
at its inner periphery is recessed to 
accommodate a sealing ring D which 
maintains a fluid-tight contact with the 
inner periphery of the brake disc E. To 
facilitate bleeding of the brake cylinder 
the cali housing is arranged horizon- 
tally, with inlet connections F from the 
master cylinder at the lower side and 
bleed vents G at the top. 

Lubricating oil delivered by the engine 
pump is admitted to the casing at inlet H 
and is returned to the engine sump from 
outlet J arranged about half the radial 
width of the brake disc higher. Alter- 
natively, a separate cooling system may 
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be provided. A pump driven from the 
vehicle transmission may be used to 
circulate a supply of glycol or similar 
fluid through the casing. Patent No. 
711059. Dunlop Rubber Co. Ltd. 


Air-cooled cylinder head 


S a consequence of the congestion of 

valve ports, overhead valve gear, push 
rods and holding down bolts, difficulty is 
commonly experienced in providing ade- 
quate cooling for the cylinder head of an 
air-cooled diesel engine. The most difficult 
portion of the head to cool is the bridge 
between the two valve seatings and the 
problem is likely to be accentuated if the 
engine has a precombustion chamber or a 
swirl chamber offset from the main com- 
bustion space in the cylinder. 

By arranging for the axes of some of 
the securing bolts to intersect the inlet 
and exhaust passages, more space is made 
available for finning and a less interrupted 
flow of air across the head can be obtained, 
it is claimed. In the embodiment shown, 
the bolts, which extend down to the crank- 
case, are uniformly spaced around the 
cylinder and the passages diverge from the 
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cylinder axis to allow more fins A to be 
provided. It is of advantage for the pas- 
sages to lead to the exterior of the head in 
the direction of the bolt axis, as shown in 
the inlet passage B, so that the nut is 
accessible when the manifold has been 
removed. To avoid any interference of the 
air or gas flow the nut is accommodated 
in a recess which is closed by a cap C 
secured either by fit in the recess or by a 
lock screw from the exterior. 

If the passage communicates laterally 
with the exterior, as the exhaust passage D, 
access to the nut is by way of an orifice 
sealed by a screwed plug E. Where it is 
expedient for a securing bolt to pass 
through a lateral passage to the exterior 
of the head it should, in the case of an 
exhaust passage, be shielded by a suitably 
strea‘nlined casing cast across the passage. 
The nuts for the other two securing bolts 
are recessed into the floor of the valve 
rocker enclosure and sealed against oil 
leakage by screwed plugs. If the cylinder 
head is of light alloy the nuts may draw 
against cast-in steel rings F. Patent No. 
710563. Klockner-Humboldt-Deutz A.G. 
(Germany). 
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Precombustion chamber 
baffle device 


Te suppress or mitigate the so-called 
“diesel knock” when an engine is 
idling, the familiar perforated or gapped 
baffle plate at the end of the transfer 
passage adjacent to the main combustion 
space may replaced by an axially 
arranged rod which reduces the cross- 
sectional area of the passage and trans- 
forms its shape from circular to annular. 
This specification discloses a simple and 
teliable method of mounting such a rod 
concentrically in a passage. 

Liner A, defining the precombustion 
chamber proper and the transfer passage, 
is arranged at an inclination to and offset 
from the cylinder axis. The tubular end 
of the liner ag ape slightly below the 
cylinder head face and terminates in a 
plane parallel to the face. Rod B, formed 
with an eye at its upper end, is suspended 
in the passage by a cross pin C and a 
second cross pin D arranged at right 
angles. On the lower end of the rod is 
a baffle disc D, lying parallel to the end of 
the liner and spaced to leave an annular 
throttling gap. This gap may be uniform, 
or of varying dimensions around the peri- 
phery the disc to produce desired 
distributional effects. An advantage of 
this construction is that, for a comparable 
working life, the pin-type baffle can be 
made of a less highly alloyed material than 
is necessary for the conventional flat —_ 
baffle. Patent No. 711023. Daimler-Benz 
A.G. (Germany). 














* 8 
aspiration 
of the Everest 


Conquerors was to 


Peak of Perfection 


honour to 
them. 


We did so right early 


and firmly planted the flag of quality 
and stood to it. 


Yesterday's designers 
knew that. Their sons know it to-day. 
A high standard of excellence is always associ- 


ranges 


ated with the entire range of Hoffmann products. 
There is usually a suitable bearing from the standard 
for the 


designer's 


purpose, although 
exceptional loads, speeds or temperatures, or limitations of space 





sometimes 


may call for a specially designed bearing. 


If in doubt 
or difficulty, you can rely upon our technical team 
to give you a solution that will put you 


BALL AND ROLLER 


BEARINGS 


Consult us in the early stages of design. 












THE HOFFMANN MANUFACTURING 


co LTe., 





CHELMSFORD, 
AUTOMOBILE ENGINEER, April 1955 





ESSEX 


97 











DOVERITE 


Cellulose Acetate 
PLASTIC 
MOULDINGS 
IN BLACK AND COLOURS 
Superior to the usual synthetic 
resin productt—-DOVERITE 
is very hard and practically 


indestructible. It has a per- 
manently polished surface, im- 


pervious to oil and water, and H A N D L E S & K N O B S 








is unaffected by climatic con- 

Se ee ee FOR BRAKE AND STARTING LEVERS 
throughout and will not wear AND OTHER PURPOSES 

off in use. 


q Polished Black mouldings are 
predominantly in demand— 
Red and Green for Naval and 
Aircraft purposes—but they 
can also be supplied in 
special colours for orders 
of 500 and upwards. 

DOVER LIMITED, NORTHAMPTON 
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that ‘ per means a permanent job well done 

For economy and efficiency in the application of copper and its 
alloys use the advisory service of the C.D.A. This entirely free 
service exists to help copper to help you. 
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—one of four Depots 


SOLVES TOOL SUPPLY PROBLEM ! 


X 
Have you still to experience the advantages of ; j \ 
obtaining practically all your requirements in Engineers’ % . 
Small Tools and Sundries from Hallmac? 
This recently formed Organisation has set a 
a new standard in efficiency, with on-time 
delivery from a large and comprehensive stock 
range comprised of only the finest tools. \ 


All four Hallmac Depots carry stocks and are 
strategically placed. Hallmac Representatives 
are linked throughout the country—Hallmac 

is ready and waiting to serve you. 


Write for latest literature on 


tools from HALLMAC 


Head Office and Depot: Macrome Road, Wolverhampton. Telephone 52001 (5 lines). 
Also Depots at London, Manchester, Glasgow. 


DISTRIBUTORS OF ENGINEERS’ SMALL TOOLS 


Macrome Treated Tools - Hand and Power Tools 





JW-Ad 3612 
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REEGT BALANGE 


gives BETTER SPRAYING 


WITH THE DeVILBISS ‘AEROGRAPH 
——— Industrys Nol Gun 


, The weight of the JGA gun—only 22 oz. all told —is so balanced that 
the gun sits naturally in a level position. The operator’s whole effort 
thus goes on useful gun control; he tires less quickly, and his work is 

Ma better and more accurate. On long spells of continuous spraying par- 

ticularly, the perfect balance of the JGA is a big factor in producing 


the top-grade finish that means 


sales' Write for folder AK 6 T i E D E Ss ] G N 


scribing the JGA. 
ne Se that means Easier Handling 


DEVILBISS aceite 
AEROGRAPH 


mama Eps Gets the pace ix spraying 


The Aerograph Co. Ltd. (Sales Division) 
47 Holborn Viaduct * London, E.C.1 Telephone: CITY 4361 (5 lines) 


Branches Birmingham Bristol Glasgow M hester Factory at Lower Sydenham, 5.E.16 
























alloy body gives total gun 
weight of only 1 Ib, 6072. 







2 Centre of balance in line 
with 2-finger trigger means less 
effort in holding gun upright 


3 The new No. 78 air cap gives super- 
lative atomisation— and so greater 


finishing speed. 











Th HhHIG 





Correct lubrication 









is your best servant. 


A machine tool is only as good as the oi! that lubricates 
it The choice of oil therefore not only determines the 
efficiency of the machine in operation, but also the sews 


length of its productive life 








Different types and parts of machine require 
different lubricants hatever the unit t lubricated, 
there is an appropriate oil to be found in Fletcher 
Miller range. The GENA section alone comprises seven 
oils graded in viscosity to lubricate all types of high 
speed spindles, plain bearings, headstock gear boxes 
and slideways Phey all ssess great film strength and 


exceptional powers of adhesion to metal. B 
tool lubrication is a specialist's job and ma 


advice. If so, please call in one of our repre 


they are at your service whenever you need 


Ise eba IoabHvt 


Machine Toot lubricants 


t machine 


you 


them 


ose 
ah) 


entatives, 


need 





FOR /OSACCE MACHINE TOOL LUBRICATION 


- ? 


ay 





FLETCHER MILLER LTD. ~ ALMA MILLS 





HYDE 


Telephone ; Hyde 781 (5 lines) Telegrams 


* CHESHIRE 


Emulsion, Hyde 





Write today for a copy of our 
20 page booklet ‘Machine Tool Lubrication.’ 





100 
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ay INVESTMENT 
CASTING 
- A 





is 





Electric melting capacity 





made available to the producer 
of investment castings by the 
Model IC Detroit furnace. 


Advantages such as negligible 


metal loss... exceptional metal 
purity... temperature control 
up to 1750°C . . . absence of 


smoke and fumes and small 
overall dimensions can thus be 
applied to this steadily growing 


process 


This Model IC Birlec Detroit unit has a molten metal capacity of 
10 Ib. and its furnace shell has been specially designed to take 
an investment casting mould. With a rating of only 17 kW, 


economical operation matches inexpensive first cost 


May we send further details? We should also be pleased to tell you about our other electric melting 
furnaces: direct arc Birlec Lectromelts up to 150 tons; high frequency and mains frequency induction 
units, and Birlec Tama low frequency induction furnaces, to be found in increasing numbers 


in aluminium and zinc casting shops. 


BIRLEC LIMITED 


Member of the A.E.i. Group of Companies 


ERDINGTON BIRMINGHAM 24 





LONDON + SHEFFIELD «+ GLASGOW + NEWCASTLE-ON-TYWNE 





also 


SM B2444/55 
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Sandwell Castings are incorporated in many of Britain’s 






Let Sandwell 


Quote most famous cars and commercial vehicles (including the 

he “t you Foden engine, illustrated). In the production of non- 

sasctani aaa ferrous Sand Castings, Gravity Die Castings and Pressure 

cmc o in 7 aes Die Castings—of high quality and precision, and keenly 
avéa [ pleas 

10 ca dnc 5 \ competitive in price—we offer the Motor Industry a 


service second to none. 


THE SANDWELL CASTING CO., BANK STREET FOUNDRY, WEST BROMWICH 


Tel. : STOnecross 2231 (4 lines) Grams, : “ REPCAST"’ WEST BROMWICH. 











This is our monthly Stock List, 
sent free to buyers to keep them 
up-to-date with the stock 
position. Send us your name 
and address for our mailing list 








— but bolts and nuts—and we’ve been minding on standards of finish and accuracy and, recognising 

our own business quite well for along time now. the part we play in many an important production 

Time enough to build up a good range in Black Bright, programme, we do our best to keep delivery dates. 

Brass and High Tensile, a range covering most 

people’s requirements... probably yours, too. Our rapidly growing range of High Tensile Bolts 
There’s also the service aspect of Lanarkshire which “R’’ Quality (45/55 tons) is worth knowing about. 

has grown up over the years. We keep a watchful eye We shall be pleased to send details. 














Black, bright, non-ferrous bolts and nuts and high tensile bolts, too, by :-— 


see us about NUTS, too! Matas MLU\BLW ee esd ebeite 


BOLT & RIVET COMPANY. LIMITED 





Burnbank * Lanarkshire * Scotiand 
Telephone: Hamilton 1241-4 
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“Extra-Duty’ petrol engine 


in the 





Bedford 5 ton, long-wheelbase, dropside truck. 


THIS MARK 








V4 
VAN RVELL 


RINGS AND BUSHES 
ad ctiginal equipment 


VANDERVELL PRODUCTS LIMITED * WESTERN AVENUE * ACTON W3° LONDON 
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 CROIDGS 


MACHINE FIXING GLUE | 


COOPERS 
FELT 
























RECIPROCATING 
TOGGLE 






THE PLUNGER 
IMPELLER 


It’s as clear as that, 











except for endless 
modifications and sleepless nights sorting 
out production difficulties. The spring part 
can be left to LEWIS, of course. That has 


become a habit in the last thirty-five years 


Estab. 1919 A.1.D. approved 


THE LEWIS SPRING 


Resilient Works, Redditch 
London Office: 321 High Holborn W.C.1 
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THE 







, PRINGS. SPRING CLiPs 
co. LTD. RESSW woe WIRE FORMS 
Tel: Redditch 720/1/2 VOLUTE pretense 


Tel: Holborn 7470 and 7479 


WH, 


THEN ACTUATES & a “ 
Ra, 


More than 1,000 factories have done away with bolts, 
grouting, damaged floors; made layout changes a matter 

of hours; practically eliminated machine vibration. 

How? By adopting the Croid-Cooper method of machine 
installation where machines are stuck down on a felt 

base with a holding power of 50 Ibs. to the square inch. 


Send for details today: 
COOPER & CO., (B’HAM) LTD., BRYNMAWR, Breconshire. 


Telephone: Brynmawr 312. Telegrams: Felting Brynmawr. 
Registered Office & Works: Little King Street, Birmingham, 19. 





To help your design department, 
The Lewis Spring Co. offer a 40 
page booklet on spring design, 
full of technical data. 

2/6d. post free. 





LEAVE /T TJ, 


LY “Is 
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WATER PUMPS + STEERING IDLERS 

GEAR CHANGE MECHANISMS 

BRAKE DRUMS « PUSH RODS ° BALL 

PINS AND MACHINED COMPONENTS 
OF ALL KINDS 





Ce OE EE, 


CONCENTRIC MANUFACTURING co. LTD. 


A most up-to-date plant specially designed 


to produce a better job at a lower cost. 


Ask our representative to call. 


TYBURN ROAD 
BIRMINGHAM 24 


Telephones: EASt 2081-2-3-4-5 
PRIORY ROAD WORKS Telegrams: Accelerate Phone B'ham 
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MODAL ¢ 






KENDALL € GENT L® 


VICTORIA WORKS GORTON 
Telephone EAST 1035 : MANCHESTER 69 


Fort Waximum Froduction 

















me 
K170 












Spindle: Mounted in ball and roller 
bearings. 


Powerful metal-to-metal cone clutches 
transmit power through ground 


gears. 





New features include p d hydraulic preselecting 
speed change systern allowing for setting any operation 
speed whilst the previous operation is running. Maximum 
production is ensured by making full use of Tungsten 
Carbide cutting tools. 


Fete 


. ie of aut 
poison fan 
Tres “cower "Melt 


TURRET LATHE 


H.W. WARD & CO. LTD 


SELLY OAK le BIRMINGHAM 29 


TELEPHONE SELLY OAK 113! 





WwW 608 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


Gp egy 


POSSILPARK GLASGOW - N 
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GARRINGTONS LTD - BROMSGROVE WORCS. 


PRECISION and Accuracy.. 


In the making of a watch anything less than the highest 
standard of workmanship is just not good enough. To the 
watchmaker precision and accuracy are commonplace; it is a 
matter of course. 

No less in the Kemson workshops, skill, craftsmanship and 
inherent pride in a good job make certain there are no finer 
products more consistently produced. 

Write to Kemson if your need is for Jigs, Tools, and Fixtures 
suitable for the motor and aircraft industries and manufactured 
to the finest limits of precision and accuracy. Kemson also 
specialise in the production of Drop Hammer Dies. 


Capacity is available for Jig boring. 


KEMSON ENGINEERING CO. LTD. 


ATLAS IRON WORKS, BLACKBURN, LANCS, TEL. BLACKBURN 7186 


= 
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Having a hand 
in Productivity 


In every industry or trade, electrical equip- 
ment is the key to modern production 
methods. There are probably more pro- 
duction-boosting and money-saving devices 
than you know of. Your Electricity Board 
can help you and give you sound advice 

They can also make available to you, on 
free loan, several films on the uses of 
electricity in Industry — produced by the 
Electrical Development Association, 

E.D.A. are publishing a series of books 
on “ Electricity and Productivity’, Four 
titles are available at the moment; they deal 
with Higher Production, Lighting, Materials 
Handling, and Resistance Heating. The 
books are 8/6 each (9/- post free) and the 
Electricity Boards (or E.D.A. themselves) 
can supply you. 


The British Electrical Development Association, 
2 Savoy Hill, London, W.C.2 


Electr icity a Power of Good for PRODUCTIVITY 


AUTOMOBILE ENGINEER, April 1955 


Steel-exactly! 


The hand is on a lever, a small 
lever that is light to operate. But 
through that lever the hand is 
controlling the powerful current 
necessary to melt 20 tons of steel 
in an eiectric furnace. And 
because the furnace is electric the 
hand is doing much more than 
that. It is controlling the making 
of steel quickly, economically, 
exactly, Whether it be for pro- 
duction of exact-analysis steel or 
of cast iron from the lowest 
grade of scrap, there is nothing 
to beat the electric furnace 
But the electric furnace is 
only one of the aids to 
higher Productivity that 
Electricity can bring you. 








ON PRODUCTION WORK AT VAUKHALL e) 


Waka / 
VV 


WHEELABRATOR 


REGISTERED TRADE MAR: 


TUMBLASTS 


Two of the many Tumblast Plants 
installed at Vauxhall Motors Ltd., 
Luton. The machine in the fore- 

ground is delivering cleaned layshaft 
gear blanks, whilst further batches 
of components are being loaded into 
the chute from the annealing furnace 
conveyor. Both Tumblast plants and 
io the annealing furnace are controlled 
| by one operator. 
















TiLGHMAN? 














TILGHMAN’S LIMITED formerly 
TILGHMAN’S PATENT SAND BLAST CO., LTD. 
BROADHEATH » ALTRINCHAM ~* CHESHIRE - Telephone: ALTrincham 4242/7 
LONDON OFFICE: 1, CHESTER STREET, S.W.1 


AGENTS: MIDLANDS: BR. J. Richardson & Sons, Ltd... Commercial Street, BIRMINGHAM 
SCOTLAND: Balbardie, Led., 110, Hanover Scree EDINBURGH w42 

























ATY CONTROL 


at all stages of manufac- 
ture ensures a trouble 
free product... . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


YARWOOD INGRAM, C91" 


PARKER ST. BIRMINGHAM. TB. 


TELEPHONE: EDC baston.3607. 
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ald and fall 
4 





the story of 











In the early stages of Cutanit Manufacture, fine 







} 

control of the main elements tungsten, titanium, 
. tantalum, cobalt, and carbon — is maintained and a 
' constant check on the consistency is made by 

t ‘3 Metro-Cutanit with the aid of the Absorptiometer 






and Spectrograph illustrated. By such means it Is 





ensured that Cutanit tips and tools are unequalled 






for their consistent properties and consistent 






value throughout industry 





WM JESSOP & SONS LTD 


BRICHTSIDE WORKS SHEFFIELD 


JJ SAVILLE & COLTD 


TRIUMPH WORKS SHEFFIELD 






ow 


g 
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THOROUGH INSPECTION ENSURES PERFECTION 






FULL RANGE OF SIZES 









PRECISION GROUND LANDS, ETC 





FINEST HIGH SPEED STEEL 


A TAL that’s the drill — 


THE INTERWATIONWAL TWIST DRILL COMPANY LIMITED - INTAL WORKS - SHEFFIELD - 3 


pae72.3 TELEGRABE + FLeTES Gacrrigko.+ 3 
tocks 6, Aidergaue &. EC Glasgow Stocks: 30. Wellington S.. C2 








3 yc ri ONEERS & 
pLANT, MACH 





———— 











SINCE 1807 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 4861 


Rathbone 
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ROTARY SHAFT SEALS 


In leather and synthetic 
rubber for all requirements; 
from 1/4° up to 36" shaft; in 
built-up type or bonded. 


eals of | 
uthority 









“ ROMET” 
FACE TYPE SEALS 
For all water pump and 
similar applications, 


“0” RINGS 
Covering a wide range of 
sizes and suitable for appli- 
cations where precision and 
high-class finish, together 
with the correct compound- 
ing of material, are essential, 


¢ William the Conqueror. 
Crowned King of England on Christmas Day 1066. 
« When it was learned that William's whole system of 
government was to be on new and distasteful lines, 
rebellion broke out. These uprisings provoked the King to 
such great cruelty that he exterminated the population 
_ of large areas. The impact of this was felt for centuries, 
is most important change was the reconstruction of society 
essentially feudal theory. William died at Rowen on 
September 7th 1087, bis later years having been occupied 
with holding down and organizing bis new Kingdom, 


The 
|. Authority 
«on Seals 


q oo SUPE: SEALS &. BASKETS L1D., Factory Centre, Birmingham, 30 


RECIPROCATING SEALS 
(rt & “0 RINGS) 

For all types of hydraulic 

and pneumatic applications, 





CUSTOMERS’ 
SPECIFICATION SEALS 
All types of seals are 
made to customers’ own 
requirements, Our technical 
representatives will be 
pleased to call anid discuss 
your problem. 
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IMUAL'S Radial Drilling Machines 


Consider these features : 


















*®& Simplified and easy operation. * Single lever locks arm and head. 
*® Patent locking of arm on column ¥*% Automatic lubrication of drilling head 
4 * Automatic disengagement of power ¥ Drilling speeds selected and engaged 
feed at required depth. by single lever. 
? MODELS VR2 & VR4 AVAILABLE EX STOCK 
(Subject to prior sale) 
SPECIFICATION VR2 vVR4 VRé vre 
HIGHLY be suneniacuntaminiamartin 
Drilling Capacity in Steel aa | Tin in 2bin 3yin 
COMPE TITI VE Drilling Capacity in Cast tron Ijin 2in 3hin 4Ain. 
Max. distance centre line of spindle to column | 31}in 491m 79in 99in 
PRICES Min. distance centre line of spindle to column | Yin 12%in 17in 19}in 
Max. distance spindle nose to Box table | 24in Win 52in 6410 
Max. distance spindle nose to base in Stin 72in B3in 
Vertical movement of arm on column 4 21in 2Bin 34in 4M hin 
Our Showrooms Taper in spindle os 3M.T. 4M™.T 5™.T 6m.T 
in (1 eo ‘ Jo . . ° 
are only a few Spindle Speeds (12) in | 99-4,500 | 45-2,000 | 16-1,400 | 11-1,000 
Spindle Feeds (6) (10) (10) (10) 
1 minutes from 85-850 | 16-1,020| 13-820 | 114-720 
i; cuts p. cuts p cuts p. cuts p. 




















e Nuthin Ted Cimpurny Liptted 
roy HAMPTON ROAD WEST- HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266 Cables & Grams: SHIPMENTS, FELTHAM 


An invaluable work for both 
student and practical engineer 


AUTOMOBILE CHASSIS DESIGN 














This volume, by R. Dean Averns, provides a comprehensive Contents Include : 

1 the fundamental aspects of automobile design : 
waves S a é ; 9 Vehicle performances—Vehicle suspension 
apart from the prime mover. The greatly-enlarged second 
edition contains new chapters on the techniques of inde- Elements of Independent Suspension 
pendent suspension and chassisless construction, together Front Axles Steering — Vehicle Braking 


with much new material on methods of stress measurement, 
anti-corrosive treatment of metals, road spring design and 
streamlining. Much of the emphasis is on problems of the Construction — Measurement of Stres 

heavy commercial or public service vehicle, but in general Materials Antiecorrosion Treatment — Road 


the work is equally applicable to the lighter field of car design. 


and Performance—The Frame—Chassisless 


Springs — The Transmission — The Gear- 
box— Rear Axles—The Differential 


Published for “AUTOMOBILE ENGINEER’ The Chassis 


2nd Edition 30s. net. By post 30s. 8d. 


1 all booksellers or direct from 


lliffe & Sons Limited, Dorset House, Stamford Street, London, S.E.l. 
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Malleable a 
castings 
annealed 
In 

48 HOURS! 


< 


=e 
Be 





ae can anneal blackheart malleable castings in 48 hours because 
Gloucester is one of the few foundries in Britain with the advanced elevator-type electric 


annealing furnace. Complete mechanisation, long experience and exacting control of 





quality are the other reasons why Gloucester can offer you fast service, consistent 
' , : ive CASTLE BROMWICH 
quality and high output of both malleable and grey iron castings. Call in the Gloucester ounmingnam 


Stft OUR ExmiaiT 


man at the earliest stages of design. His advice can save you time and money. ON STAND No. 


D 349/244. 
Gwe the \o4 to 
J L . 
GLOUCESTER °°} 
: THE HOME OF 


¢ 
A 
GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER | 









\ 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) Y 
GOOD CASTINGS oe 


Telephone: Gloucester 23041 Telegrams: ‘Pulleys’ Gloucester 
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Wallows Lane-Walanll Staffs, Tet. SKLAR 





LEAF SPRINGS 


for Cars and Commercials 


Berry’s are making more and more—and 
better and better—Laminated Springs at 
their new Works in West Bromwich. 


This is the logical result of the installation 
of the latest methods backed by over a 
century’s practical experience. 


Specialists in Motor Vehicle Suspension. 


CE> GARRY 


! 
Established 1847 


owt oF rot UNIS 07 OW BERRY 














RICHARD BERRY & SON - BIRMINGHAM ROAD - WEST BROMWICH 
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a pretty un-interesting subject to you, but for close 


on fifty years it’s been bread and butter to us. 
And by ‘‘us’’ we mean everybody who works at our 


factory in Coventry—a factory that has been 
supplying to the Motor Industry those bits 
and pieces which even the largest firms 
still find can be more economically 
produced by an outside specialist; 
—we've been supplying them since 


the wheels first began to turn. 


The initials may ring no bell with 


/ 
" you (other perhaps than the Church 
7 Missionary Society) but they stand in 
J the Trade for Coventry Motor Sundries— 
uf ; ; 
/ makers of such things as Trim Assemblies, 
| 
J Seats, Cushions, Squabs, Carpets, Piping, Hoods, 
; Side Curtains, Tilt Covers and so on. We make 
/ 
/ them for Cars, Tractors, W.D. vehicles and even 
‘ 
i : aircraft, and we feel pretty sure that if you use ‘ 
4 
Z : this sort of thing then we could make them for you... 
i and make them maybe at a lower figure than you're 
‘ 
is paying now. Anyway, we should like to be given the chance! 
Zs This applies not only to big contracts but smaller enquiries too! 
/ 
G 
i | 
1 
(0 ry, 
‘ 
(yloventry i otor |; 
|| /) 

















COVENTRY MOTOR & SUNDRIES CO. LTD., SPON END, COVENTRY TELEPHONE No, COVENTRY 64908 
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Maanstic Chucks 


IN STANDARD SIZES OR “a 
YOUR OWN SPECIFICATIO 


help you select a type 


will 
Our catalogue 
ost suitable to your 


and size of chuck ™ 


own needs. 


Write for your copy today. 





J. H. HUMPHREYS & SONS, BLACKRIDING ELECTRICAL WORKS, WERNETH, OLDHAM. PHONE: MAI 1651. 








Gang Milling... 


Our illustration shows a gang of side 
and face milling cutters specially 
manufactured for Metropolitan-Vickers 
Electrical Co. Ltd. for rough milling 
out impeller vane rivets for 
compressors of gas turbines. Accuracy 
is the prime essential in this difficult 
operation, and the diameter and 





spacing between the cutters must be 
such as to provide a continuous taper 
along the periphery. Quality and 
precision are two factors underlying 
the success of all B.T.G. products. 

In the design and manufacture of small 
tools our long experience and practical 
“know how”’ can help in solving 

many production bottlenecks. 


BIRMINGHAM TOOL & GAUGE CoO., LTD., BIRMINGHAM 19 
LONDON OFFICE : 26 HOLBORN VIADUCT LONDON, EC.1 Telephone : Central 6454 
Beardmore 
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PARK GATE 


QUALIFY STEELS 
FOR NUTS & BOLTS 





high tensile 
steel bars 





babe PARK GATE IRON & STEEL An Broke ttedigadbenited soci 


LEPHONE : RO THERHAM 2141 (10 lines) YORK RE, PARKGATE, YORKS 
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SPECIFY 


















THE 7 TON PRESSED STEEL REAR AXLE 
INSTALL WITH OFF CENTRE DIFFERENTIAL 
Suitable for passenger carrying vehicles 
THE MOSS GEAR CO., LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 


Phone: ERDington 1661-6 Grams: Mossgear Birmingham 


-\ dont pull a long face over filters ... 





I wie 
ee hi 
t 7 iif ... refer your problems to the firm + that has specialised 


q 7 
\ ' 
- ’ for over 25 years & in the production of filters (Y-) strainers 
\Y S 
\ llustrations 
\ ‘\ Tank Filler Strainer, 


and floats to customers’ own requirements Oil Sump Strainer (Rust Proofed). 


\ 
Ps Petrol Pump Filter (Fine Gouze). 
Air Ventilator Filter (Blower Guard). 


i 


INTERMIT LTD., 37, Bradford Street, Birmingham, 5. Telephone: MiDiand 3492 


SM/I. 2346. 


FILTERS « SCREENS - STRAINERS 
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hacksaw Nplades 


Made by James Neill & Co, (Sheffield) Ltd., and obtainable from all tool distributors. 


us 
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CHARLES 


CHURCHILL 


&£ Co .LtTo 


LAPPING 
MACHINE 


A finishing process economical and super 
accurate. 


finish 


micro-inches (as ground) obtained in two passes 


Super to 4-3 micro-inch from 4-7 
by the S.F. centreless method — Capacity up to 


14” diameter. Write for full details. 


GOVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
Also at LONDON, MANCHESTER, GLASGOW and NEWCASTLE -ON-TYNE 








RADYNE 


TT 


6.W. INDUCTION HEATER 


THE SIMPLEST, FASTEST & MOST RELIABLE 
EQUIPMENT OF IT3 TYPE EVER SUILT 
FULL DETAILS PROM 


radio heaters lid., WOKINGHAM - 
Phone : Wokingham 1030-1-2 





BERKS » ENGLAND 


Grams : Radyne, Wokingham 
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ood/ a MITRE 
Drop Forging 


We invite you to send 
gfor our sales folder 
which explains why 
MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs, 


A. J. VAUGHAN & CO (MITRE WORKS) LTD 
WOLVERHAMPTON ROAD, WILLENHALL, Staffs. Phone 486/7 


Nh TT TE SS Se LC RE 
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The sleeping baby test 


Ww. till your baby is asleep ; then put 


it in the back seat of your car. (If 


you haven't got a baby, borrow one.) 
Now fill up with Shell with I.C.A and go 
for a drive. Try ticking over, driving 
slowly, accelerating, cruising. 
course, brake violently, swerve sharply, 
or hoot loudly. Above all, don’t sing, 
though the way Shell makes your car 
behave may easily make you want to. 

Assuming well-surfaced roads and 
good springs, the baby will stay asleep. 
This means that Shell with 1.C.A makes 
your car run more smoothly. 

Why? Two main reasons. The I.C.A 
in Shell prevents pre-ignition, which is 
the main cause of engine roughness. At 
all speeds your engine turns over more 
smoothly and more quietly. This means 
better performance and longer engine 
life, too. 


Don’t, of 


Secondly, Shell has better ** mixture 
distribution.”’ This means that an exactly 
equal amount of petrol vapour enters 
each cylinder on the induction stroke, so 
each piston is driven with exactly the 
same force. Your engine runs as smoothly 
and efficiently as it can. 


\\ 


SS 
WITH 


ICA 


the most powerful petrol you can buy 
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™ CAST*IRON VALVE GUIDES 
CHILLED FACED TAPPETS 


ROE ie 
= 





CHONG Re JOD AIUD DR PAN ONTO) 2 a 


PELEPHONES) CRADLEY HEATH + 69411-2-3 


| 


5 ae 
ER : 








automatic 
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up to 45: 
more life 
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Magnifies 


HORSTMANN = PLUSLITE 


Brilliant illumination PLUS a large rec- 
tangular magnifier (X2 or X3) giving clear 
vision with both eyes. | 

This lamp is a very necessary aid in your 
machine shop or inspection department. It | 
magnifies and gives some protection to the eyes | 

| 


from flying metal. 1 
x 2 MAG < 3 MAG. 
MODEL P/201 (15” reach) ... £7.0.0 £7.10.0 Hardinge 
MODEL DP/241 (27” reach, max) £9.0.0 £9.10.0 | ee 
| HARDINGE MACHINE TOOLS LTD 


Write for leaflet No. 22 from the manufacturers 
(One of the Sheepbridge Group) 


HADRILL & HORSTMANN LIMITED | 


FARNCOMBE HILL, GODALMING, SURREY | 


from - -° 








Feltham, Middlesex « Telephone Feltham 3221/5 
Telegrams HARDINGE, Feltham 
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Wild-Barfield Gas Carburising is best of all 


Wild-Barfield developed the well-known ‘ P.T.G.’ method 

of creating an effective carburising atmosphere from raw 

town’s gas and this has been their standard process 

for the past twelve years. 

Where capital outlay must be restricted to the minimum, however, or 

where space considerations are important, the new Wild-Barfield Drip Feed 
carburising process gives comparable results at no greater cost. The ‘Carbodrip’ 
liquid used in this method was evolved by the research department of 
Wild-Barfield—and gives the same carburising atmosphere as prepared town’s gas. 
Standards of finish and times of processing are comparable in both 

cases—so for your carburising needs, consult Wild-Barfield, who will gladly advise 
you on the suitability of either process to your requirements, 


WILD-BARFIELD 


WiLD-BARFIELD ELECTRIC FURNACES LTD., WATFORD BY-PASS, WATFORD, HERTS Telephone; Wetlord 0001 (6 lines) 
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TOWN 


RADIAL DRILLING 
MACHINES 


Sturdy, simple design, conveniently placed controls, 
maximum rates of production on the widest range 
of components—a few of the reasons why they are 
called upon to give service all over the world. 


Ilustrated: Town 5ft. A.E.4, Radial Drilling, Boring, 
Tapping and Studding Machine. Drilling capacity from 
solid 24in. dia. in steel and 3in. dia. in cast iron. 
Tapping 14in. Whitworth. 


& SONS LTD 
HALIFAX YORKS 


Established 1903} 





FOR THE AUTOMOBILE INDUSTRY 


erialite 
PRODUCTS 


INCLUDE 


The first class electrical and mechanical 
specification of these cables for starting, 
AUTO rging and ignition ensures trouble- ree service 
en under the most arduous conditions, More- 
CABLES over, these cables are competitively priced so 
that high quality and economy are achieved in 
the installation. 


The range Po fe ee, ‘ ee 
covers types for plug, distributor and lead fitting 
INTERFERENCE Soopeection of interference on T/V is most 
effective and these suppressors are special! 


SUPPRESSORS designed for use where car radio is installe 


Engine performance is unaffected. 


Ashavin is the <a trade mark of the new 
Aerialite th ignition cable 


hich ffected b ’ 
IGNITION BC ele Meg 


Cc A i L t Ss mee range 0! brilliant colours and is low priced. 
Other ignition cables include rubber insulated and 
subbee, textile and lecquered types. 





UNSURPASSED FOR PURITY, 
UNIFORMITY AND [ RABILITY 


Phosphor Bronze RODS & TUBES 


CAM Cast Rede & Tubes 5° co 10° The Model 16 is one of wide range of car 
diameter x 26” long in Gun Metal and acrials which have been designed for Sree A on 
Phosphor Bronze! Cc A R ine Bester, Leer = a ~~ Sule ee : s 
is y retractable an ce ae e¢ to 5’ 0” 

AERIALS above the mounting surface. It is capable of 

poowins a high 06 signal pickup with low noise 


TELL PHONE evel 


WHYTE £ COLLINS LTD : olla Please send fer details of the above and other products in the Aerialite Range. 
KHLVIm WORKS FIMTOM STOKEOM TRENT AERIALITE LTD. STALYBRIDGE, CHESHIRE 


Ail ’ WWwoet 
: DEPOTS AT:— 
SM/YC 740b LONDON, BRISTOL, BIRMINGHAM, MANCHESTER NEWCASTLE, GLASGOW 
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WAY SERVICE 


The introduction of modern forging plant enables Samuel Marsden’s 


to offer a comprehensive service to all users of nuts and bolts, etc., whatever 
their application. Standard or Special—Black or Bright—Hot and Cold 


Forged—or Straight from the Bar, we can supply your requirements. 


Vex 


SAMUEL MARSDEN & SON LIMITED 
ALTRINCHAM STREET, MANCHESTER 1 Telephone: ARDWICK 1765 


Telegrams: ‘Bolts’ Manchester 
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For quick service 
at the right price 
get in touch with 


GRIFFITHS, 
GILBART, 
LLOYD 

& CO. LTD. 


Empire Works, Park Rd., 


Birmingham, 18. 
Telephone: NORthern 6221 











HERE’S THE 


Reliabili 


INDUSTRY DEMANDS 








Industry has been looking 













for just such an engine as 


‘ ao 
this-—an engine chat takes = > 
up very lictle space and , ‘ ; a 
uses fuel sparingly, yet / " | 
. a : (BRAM) LTO 
gives power in plenty for vam 


the job on hand and keeps £ ) | if seeker. © a 44-84 
\ ENGINEERS 


going year after year 


with the minimum of 
ACTUAL MAKERS OF 


ORKALOY 
economical . ' CEMENTED CARBIDE 
engine ps rm per bacle) 4) £ TIPS ; 
: ‘ (ato Ogue On Request ‘ 
NOR 2226 3 LiNES) 






maintenance. A depend- 






able, versatile, 







hard working, 














FOR 
COMPRESSORS 
ROAD ROLLERS 
RAIL SHUNTERS » 
STATIONARY a 


ENGINES = 
, GREAT HAMPTON STREET, BIRMINGHAM 18 
TE 
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Champions of their weight and class 
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The Efco-Tocco Induction Hardening 

Process was evolved for the speedy and 
efficient hardening of wearing parts 

in factories where production line flow must 
be maintained. Axle-shafts, valves, 


speed and economy on the crankshafts, camshafts, rocker arms, king 


pins, etc., are some of the components 

b RO D UL CT { 0 N LI N FE treated by this process. The illustration 
shows one of several Axle Shaft Hardening 
Installations at the Luton Works of 


Vauxhall Motors Ltd. 





Nearly a quarter of a million axle 

shafts have been treated on the machines 
installed at Vauxhall Motors with a total 
rejection from all causes of less 

than two per thousand. 


EFCO-TOCCO 


INDUCTION 
HARDENING 


ees Eee nk: <3 of increasing importance to industry 


ELECTRIC FURNACE COMPANY LIMITED NETHERBY QUEENS RD WEYBRIDGE SURREY 


TEL WEYBRIDGE 389! ASSOCIATED WITH ELECTRIC RESISTANCE FURNACE COMPANY LIMITED ELECTRO-CHEMICAL ENGINEERING COMPANY LIMITED 
4 
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bp reorimed a Service V lewpoiny’’ 
from *' The eA int’, 
Autocar" Sth “tocar “ 
by kind “ 1 : Ke bruary 195, 
permission ules here seem oF 
of the } fet Fevolutie 4 to NO doub 
author and Conditioning § taking pig: t thar 
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Wellworthy Duaflex Rings 






r your car getting heavy on oil? Is 
petrol consumption creeping up? | 
These are the signs that cylinder wear is | 
nearing danger point and that your 
engine efficiency will deteriorate more 
and more rapidly. 

This is what is happening 


When cylinder walls start to wear, oil 
seeps up through the gaps into the | 
. me , ae 
combustion chamber and burns away— | 
and your car begins to ‘eat’ oil. But that’s 
not all, the explosive gases, too, leak past 
the piston—wasting power and petrol. 


“..»A QUIET REVOLUTION IS TAKING 
PLACE IN ENGINE RECONDITIONING 


The Autocar 


Increase Power, 


Reduce Oil Consumption and keep it down 


Your re-bore deferred 
Duaflex rings adjust themselves to take 
up wear in cylinder walls and adapt 
themselves to irregularities, maintaining 


| a gas-tight seal. They reduce further 
| wear—and they last longer themselves. 


At a very moderate cost, then, Duaflex 
rings will defer the need for a rebore, 
until such time as a major overhaul 
becomes necessary through bearing 
wear, burnt out valves, etc. 


The best results will be obtained if, at 








the same time as fitting Duafiex Rings, 
new Wellworthy Pistons with Matched 
Sets of Wellworthy Rings are also fitted. 


When this happens, the chances are that 
a set of Duaflex rings will restore the 
engine to its original efficiency. 


DUAFLEX “scr 


REDUCE OIL CONSUMPTION - INCREASE COMPRESSION - DEFER RE-BORES 
Please write forinerawretes WELLWORTHY LIMITED - LYMINGTON - HANTS 


" mor 


’ 
¢ 
'® infinitef, 4 


ely More ¢ 














The 


Motor Vehicle 
Sth Edition | 


K. Newton, M.C., B.SC., A.C.G.I., A.M.INST.C.E., 
M.I.MECH.E. and W. Steeds, O.B.E., B.S.C., 
A.C.G.1., M.I.MECH.E. A standard work covering 
authoritatively the most recent advances in auto- 
mobile design, including engines, transmissions, 
axles, brakes, steering, suspension and chassis 
details. Both petrol and diesel engines are 
discussed in great detail, and the present state 
of the gas turbine as applied to road vehicles 
is considered, The text non-technical 
language as far as possible, the author’s aim 
but straight- 


uses 


being to provide an accurate 
forward explanation of automobile engineering 
theory. An invaluable book for students, draughts- 


82” x 54", 590 pages, 





DRAWING BOARDS & TEE SQUARES 
PROTRACTORS ¢ ARTISTS MATERIALS | 


men and owner-drivers. 
529 illustrations. 


358s. od. net. By post 36s. 3d. 


Obtainable from all booksellers or direct 
from the address beiow. Complete list 
of technical books sent free on request. 


DRAFTING MACHINES e SLIDE RULES 


SET SQUARES 


AND GENERAL DRA WING OFFICE Iliffe & Sons Ltd., Dorset House, Stamford St., London, S.E.1 
MATERIALS AND ACCESSORIES | 


MANCHESTER 2, 
LEEOS AND BRISTOL 














J. HALDEN & CO. LTD., 8 ALBERT SQUARE 
GRANCHES AT. LONDON, WEWCASTLE-ON-TYNE, BIRMINGHAM, GLASGOW 
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STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C, » ALLARD + ALVIS 
ARMSTRONG-SIDDELEY 
ASTON-MARTIN AUSTIN 
AUSTIN-HEALEY + BRISTOI 
CITROEN »- DAIMLER 
FORD «= FRAZER-NASH 
HILLMAN » HUMBER 
JAGUAR ~ JENSEN 
JOWETT » LAGONDA 
LANCHESTER 
LEA-FRANCIS + M.G, 
MORGAN + MORRIS 
RILEY - ROVER « SINGER 
STANDARD 

SUNBEAM 

PRIUMPH +» VAUXHALL 


WOLSELEY 


RENOLD CHAINS LIMITED : MANCHESTER 
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YOU CAN PROFIT 
FROM NEW 


double 
duty 
masking 4 | 


& 
tape cy > 


“@) 


| Books for 
_ Automobile Engineers 


| 






Your local Smith’s shop or railway 
|  bookstall can quickly supply the books 
| you want on any aspect of the industry, 
Lists of titles on specific subjects will 
gladly be supplied on request. 












Your copies of AUTOMOBILE ENGINEER 
can be bound into attractive volumes; and all 
your stationery and printed matter supplied 






through our local branch. 


W.H. Smith & Son 


for TECHNICAL BOOKS 
HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 

















PRODUCED 
FOR THE 

CRAFTSMAN 
6, BRITISH 







For masking every job before spraying and for protecting it during 


transit there is a Permacel Masking Tape. These Permacel Crepe 


Paper and Cloth Masking Tapes are better equipped to do such 






very important jobs because of a new, more durable adhesive that yout 
enables them to stick better—instantly and firmly to any surface, yous 
rough or smooth. Moreover, Permacel tapes are skin-flexible to 




















enable them to give complete protection on the most awkward 
contours, They are also unaffected by the chen ls and solvents 
normally used in paints and dopes and therefore do not crimp up 
at the edges or let paint seep through onto are that should be 
protected 

A big additional advantage of Permacel Masking tapes—-they are 
* double-bonded This exclusive Johnson & Johnson process 
permanently bonds the adhesive to the backing material. When 
the tape is stripped off it comes away cleanly and easily leaving no 
sticky residue 

Altogether there are more than 500 uses for Permace! self-adhesive 
tapes, all of which are described in the recent ied Permacel 
booklet. You will probably like to try some of these pro table 
time-saving methods in your company. As you w itso find all the 
information you require regarding tapes in here well, why not | 
send for a free copy of this interesting Permace! Booklet today } <P / J 
to Dept. A.E Wie CE: I, 


~ ©, 
v/@, 


PERMACEL | \aT 


DROPSTAMCO Products 
have an extra strength 
and superior finish be- 
cause they are made from 
the finest quality material, 
accurately heat treated 
throughout to give maxi- 
mum strength. There are 
drop forged spanners, 
hammers, etc., and hot 
steel drop forgings for the 
motor, hand tool, and 
engineering trades from 
2 ozs. to 10 Ibs. 





TRADE MARK 


SELF-ADHESIVE TAPES 


Gohwron «ohm cr. BRITAIN) LTD., SLOUGH, BUCKS. 
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Scammell 8-ton chain drive solid tyre 4 wheeler. Built 1928 
(Hardy Spicer Propeller shaft between gearbox and chain drive axle.) 


Scammell lorries were fitted with Hardy Spicer equipment as long ago as 1927. It is an expression 


of their confidence in Hardy Spicer equipment that Scammell’s continue to use it right up 


to the present day. Hardy Spicer are justly proud of their record of service to the Motor 


Trade, and to have been associated with so many great names of the industry for so long. 


1 modern Scammell Constructor 6 x6 Chassis 


HARDY 
SPICER PROPELLER SHAFTS AND UNIVERSAL JOINTS 


« @tanrne 


HARDY SPICER LIMITED (A Birfield Company), WITTON, BIRMINGHAM, 6 
LIMITED, SOMERS STREET, BURWOOD, E.13, VICTORIA, AUSTRALIA 


HARDY SPICER (AUSTRALIA PTY 
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best-made 






are best-made with 
TURQUOISE 


Precision grading, unmatched 





smoothness, non-crumbling points and 








super blackness! These four features make 
Turquoise the finest pencils for every 

type of drawing. 

100% electronic graphite refined in the 


attrition mill to 1/25,000th inch ensures 
a uniformly black and opaque line which 
gives perfect reproduction 

It also guarantees fast flowing 


smoothness, and points that resist 






breakage because millions more graphite 
particles are compacted into every 
length of lead. 


In 17 grades, always true, because each 


is made from a separate unvarying 


EAGLE 


CHEMI+SEACED Super-bonded 


DRAWING PENCILS 


with 1007, ELECTRONIC Graphite 


formula. 













































































AMAL LTD + HOLDFORD ROAD - WITTON - BIRMINGHAM 6 








EAGLE PENCIL CO., ASHLEY ROAD, TOTTENHAM, N.17 
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the components 

to be made from 
tested and reliable 
steel—which means... 


KIRKSTALL 


BRIGHT STEEL BARS 


CARBON AND ALLOY IN ALL STANDARD SECTIONS 
SUPPLIED, FULLY HEAT TREATED, TO 
ENGINEERING SPECIFICATIONS 





ALSO 


KIRKSTALL FORGE ENGINEERING LTD - LEEDS S © Telephone: HORSFORTH 222! 





MI6 
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Rolls-Royce are one of many leading firms who have 
proved the efficiency of ‘Rotofinish’ machines, handling 
equipment, chips and compounds and service for pre- 
cision De-burring, De-scaling, Radiusing, Polishing 
and Britehoning. 

A wide range of components—from large castings and 
forgings to small stampings and pressings—can be pro- 
cessed in ‘Rotofinish’ machines in batches from 5 to 
500 Ibs. at a time. 

Savings in time, labour and cost of 80°, are frequently 
achieved since the process is automatic, only requiring 
unskilled labour to load and unload the batch of 
components. 

Roto-Finish Limited are the originators of precision 
barrel finishing; their equipment is specially designed to 
operate with the utmost efficiency. Rapid handling tech- 
niques for loading, unloading, washing and separating 
are a special feature. 

May an engineer come along for a preliminary chat 
about ‘Rotofinish’ processes, machines, equipment and 
service and select some of your components for free 
trial processing? We prove ‘Rotofinish’ to be of value 
to you before you buy. 













ROTO-FINISH LIMITED 





DEPT. A4, 39 PARK STREET, LONDON, W.1. 
GROsvenor 6671. 

THE UNIFORM MECHANICAL PROCESS 
FOR DE-BURRING, POLISHING, HONING 









TRADE MARK 
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BRIGGS MOTOR BODIES LTD 
BRITISH TIMKEN LTD 


BRITISH UNITED SHOE MACHINERY 
COMPANY LTD. 


J. B. BROOKS AND CO. LTD. 
CREED AND CO. LTD. 
THOMAS CROMPTON & SONS LTD 
HAWKER AIRCRAFT LTD 


KENWOOD MANUFACTURING 
Co. LTD 


MAGNATEX LTD 





MELLOR BROMLEY & CO. LTD 





S OPPERMAN LTD 





PLATERS AND STAMPERS LTD 


POWERS-SAMAS ACCOUNTING 
MACHINES LTD 


ROLLS-ROYCEI 





LTD 


RONSON PRODUCTS LTD 


SKEFKO BALL BEARING 
COMPANY LTD 


S. SMITH & SONS (ENGLAND) LTD. 


VICKERS-ARMSTRONGS LTD 


WOLVERHAMPTON DIE-CASTING 
COMPANY LTD 
























This is a medium sized RF/DW/22 machine, showing 


the washing-out operation. 


































































Theres a Frys Fly 


id 









i FRYSO! 
band flux is manufac- 
tured for hot dipping 
and soldering processes 
on heavy work. Particu- 
larly effective for steel 
and galvanized § iron 


BLACK 


2 Use FRYSOL 
GREEN band for 
straightforward brass 
and copper jointing. 
Contains extreme pene- 
tratine constituents 
ensuring a rapid fluxing 
action, 








3B For economical 
soldering of tinplate and 


terneplate work specif 
FRYSOL YELLO 
band flux. 


Improved FRYSOL FLUXES ,.., Shave develope 


- °c 
“8A puapost 








a ranee of Fluxes for all 
solder processes. If 

a there is a fluxing or sold- 
ering process in your 
works you feel may be 
improved, please write 
to u 











BS Metal Foundries Limited 
Tandem Works, Merton Abbey, London, S.W.19. Vil Tcham 4023 


And at MANCHESTER GLASGOW BRISTO!I DUBLIN 
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PRODUCTION 
takes a leap... 


. in Industry it is the careful planning of the 
efficient use of every second of each working 
hour which brings the leap forward in pro- 
ductivity. Time and Motion Study helps to 
that end, and PRESTONS give every help to 
such experts by supplying not only the finest 
quality Swiss jJewelled Lever Stop-Watches 
giving years of accurate service, but also give 
BR soe 


IMMEDIATE REPAIR SERVICE 


giving attention to your most urgent 
needs in double quick time... yet 
with the care and craftsmanship vital 
to such precise instruments. ALS 
by periodically stripping, cleaning 
and expert oiling by our “‘Mainten- 
ance Service’’ your Stop-Watches will 
gain added life. 








We have a fine range of all types of 
Swiss Stop-Wetches including Wrist- 
Stop-Watches 


WATCH AS ILLUSTRATED 
WITH DECIMAL DIVISION 





WRITE OR PHONE FOR OUR (6:2:6 

ILLUSTRATED CATALOGUE 

AND PRICE LIST. Tel.: BOLTON WITH 1/Sth SEC. AND DEC. 
876 (2 lines). DIVISION 46:5:0 








PRESTONS LTD. stop-wartcu speciatists BOLTON, LANCS. 











THE BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


bushes and liners are manufactured in accordance with 
: 1953, the recommended sizes for the iig plate holes 
mits (8.5.5. 





These ji 
B.S.S.1 
being in accordance with British Standard for B | 
164:1941). 














Established 30 years 























LAWRENCE Bros. MILLWARD LTD 


“ 


ROTHERHAM bei 


AUTOMOBILE ENGINEER, April 1955 











FASTER, 
TIGHTER, 
NUT-RUNNING ON 


ASSEMBLY WORK 


Few power tools reveal such 
exceptional time saving and do 
such highly effective work as 
the CP range of impact wrenches. 
Whether nut-running, stud 
setting, or tapping, these 
wrenches far surpass any manual method and many 
operations can be cut from minutes to seconds 
CP impact wrenches are made in a variety of styles with 
straight, pistol grip or offset handle, and 
can be supplied for bolts of any type from 
+” to 2” diameter. Ask for the CP 


brochure on impact wrenches. 








Consolidated Pneumatic 


MAKERS OF HIGH-CLASS ROCK DRILLS, AIR COMPRESSORS AND POWER TOOLS 











THE CONSOLIDATED PNEUMATIC TOOL COMPANY LTD., 232 DAWES ROAD, LONDON, 8.W.6 
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EG TRADE MARK Nos B61IST5 


LOGK WASHERS AND 
LOCKING TERMINALS 


6.518146 





with the tapered twisted 
teeth that lock tighter 
under vibration 


Note the independent tooth form 


“SHAKEPROOF’ | 












Manufactured from high 
carbon spring steel, hardened 
and tempered, also available 
in phosphor bronze. 


BARBER & COLMAN LTD 









A.I.D. APPROVED 


MARSLAND RD- BROOKLANDS - MANCHESTER | MEULUO2ai 11) 

PRODUCTS 
TELEPHONE: SALE 2277 (3 LINES) 4 
TELEGRAMS: *‘BARCOL" SALE 





Focters' and Dealers’ enquiries to:- 
Wm. Clark (Spare Parts) Led, 438 Harrow Read, London, W.9.* 








sat 
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PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 


*Phone : 
3678 


STATION RD (EAST), HORLEY, SURREY 
A.|.D., M.O.S. AND ADMIRALTY APPROVED 








FOR INDUSTRY? 


WP 


have the experience 
AND 
the equipment 


- 78 Queen 9892 
hall 
Tel. white ai 


with the Southern Areas Electric Corporation Li 
: 
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VAUGHAN BROS (oror-rorcincs) LTD, 


PemaGLlLE wWOewee WILLE NH ALAA Sea tA eS 





Revised printing of an E LECT RO NS ATO M S M ETA LS 


important text book AND A LLOYS 
NOW READY By William Hume-Rothery 0.B.E., F.R.S. 


The application of electron theory to the structure and 

properties of metals and alloys has aroused much interest in recent 
years, but presents great difficulty to the non-mathematical reader. 
This book is intended for those to whom the ordinary textbook 
treatment is unattractive. It is divided into four parts dealing 
with the structure of atoms, metals, alloys and atomic nuclei, and is 
presented in the form of a dialogue between an Older Metallurgist 
and a Young Scientist, bringing out clearly the contrast between 
the old and the new viewpoints. First published in 1948, the book 
has been out of print for many months. For this new printing a 
number of revisions have been made where more recent work 

has rendered the original text incorrect 


From booksellers everywhere 25s. net. 
By post 25s. 8d. direct from 


The Louis Cassier Co., Ltd. 
Dorset House, Stamford Street, London, $.E.1 
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radiators for the 
Automobile Industry 


BO 


Also 
manufacturers of 
Fuel Tanks and 
general 

Sheet Metal 
Fabrications 

to the Trade. 


Bill's job is 
an exacting one! 


And so, for that matter, is Bill Goodwin. 
He knows from experience just what he 
wants—and insists on getting it. Everything 
he handles must be exact to specification, 


For details consult :— 


E. J. BOWMAN (B’HAM) LTD. 


WHITEHOUSE STREET, BIRMINGHAM 6. Tel. Aston Cross§3228/9 





abee tte 


can be Riv 


particularly the sheets, lengths and coils 
that he carefully checks for thickness. No 
deviation, however slight, escapes his ever 
critical eye. And until it has been cor- 
rected, no approval from Bill! Such 
rigorous attention to detail is characteristic 
of every department and activity at 
Habershons. You can see the results in 
their products . 


For well over a century we have manufactured 
hot and cold rolled strip and sheets to all 
specifications and for all purposes. Your 
enquiries are invited. 


Habershon 
STEEL STRIP 


meets the most exacting requirements 





J. J. Habershon & Sons Lid., Rotherham Tel, 2081 (6 tines) 





HERE is HOW YOU CAN 
SPEED UP THE JOB—AND 
CUT COSTS! 


if you produce riveted assemblies where 
speed in operation and a neat appearance 
are as important as a properly formed 
rivet head—it will pay you to investigate 
T.T. Rivet Spinning machines. The wide 
range of machines available are suitable 
for cold riveting in all sizes up to 
2” diam. mild steel. It includes bench and 
floor models, air and foot operated, and 
“‘Duplex"’ spinners for heading both ends 
of pins for hinges, chains, etc. Write 
for full details and latest literature. 


RIVET 
SPINNING 
MACHINE 


R.$.5. VMD. 

tein. capacity 

Foot Operated 
Model. 


TURNER 


TOOLS LTD 
BIRMINGHAM, 4 


MACH. NE 
63-68, PRINCIP ST 


Tet : ASTon Cross 2244 


Ask for @ 
demonstration 
Full technical 
advisory ser- 
vice available 


mm Somples of 


articles would 
be appreciated. 





\ Let ri mould 


your future plans 


Quality production of an established com- 
ponent, or the design and development of 
something quite novel—our plant and 
laboratories are fully organised to do 
either. Ultra-modern machines ensure 
accurate and well-finished products. Our 
technical staff will be delighted to discuss 
any requirements for mouldings or 


extrusions in rubber and plastics. 


ANOTHER 


RUZ 


PRODUCT 


RUBBER IMPROVEMENT LIMITED 
RILEX WORKS, WELLINGBOROUGH, NORTHANTS 
Telephone Wellingborough 2218 





‘Wr aRAND 


TINNED & LEADCOATED SHEETS 
CONSISTENT IN QUALITY 


Considerable advances ip our coating technique have recently been 


made. This background is from an actual photograph of a “London” 
Brand Leadcoated sheet and gives some impression of its even surface 


and brilliant spangic. 
STOCKED BY 
LEADING MERCHANTS 


SHIMWELL «& C°? LTP 


Manufacturers since 1875 


WELLINGTON ROAD : LEYTON - LONDON, E.10 
Tel.: L&Ytonstone 2281/2 
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LIGHT é HEAVY, PRESSINGS 


JENKS & 
CATTELL 
LTD. 


FOR ALL TRADES IN ALL METALS 


Jenks & Cattell pressings are to 

be found in many models by the 

leading manufacturers in the 
Motor Car Industry. 


WEDNESFIELD WOLVERHAMPTON 


Tel : 31271 (6 lines) 


nee 


PHOENIX WORKS 





Two hands belonging 
to a skilled worker. 
Where would the 
drive for more pro- 
duction be without 
them? They deserve 


A vital part 
of production cas 


you have a right to expect that your consideration will not result 
in a fall in output. The answer is, of course, the “Fastrip’’ 
Synchronised Guard for 

more production and 

greater safety. Send for 

full details today. 


j. P. UDAL 


[ INTERLOCK WORKS 
COURT RD., BIRMINGHAM 12 
Telephone: CALthorpe 3114 


Dunelt 


ALLOY AND 
SPECIAL CARBON 


STEELS 


Black rolled, bright drawn or smooth 


in special 
purpose 


ground, in heat-treated or unheated 
conditions. Free cutting steels, heat- 
ster resisting steels, die steels, shear blade 
steels, high-speed tool steels, stainless 
steels, valve steels, hollow steel bars 


DUNFORD & ELLIOTT (SHEFFIELD) LTD. 
Attercliffe Wharf Works, Sheffield 9 

Telephone: 41121 (5 lines). Telegrams: “Blooms, Sheffield, 9”’ 

London Office: 54 Victoria St., $.W.1. 

Birmingham Office: 25 Burlington Chambers, 118 New St., 2 
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130 SHAFTS FAC 


ED AND CENTRED PER HOUR 


Facing ¢ off each end and drilling 
i’ centres in 2)" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down : 
res or recentrin 

ai realy — Faces 3. diameter Standard 

Rotary Can Vices h 


‘ nufactur 
and Profile Milling Machines, Short capacity of 
Thread Milling Machines, Multiple 








an maximum bar 
6° diameter 
th handled 6 
lengths to 
to 24, 48 


Minimum eng 


ENGINEERING CO. LTD. Sees Brum 
Tools for take work uP 


COVENTRY none COVENTRY 6664) ‘vengaadlmae an or 72 long 








infroduce an entirely 
new design of 
LUBRICATOR NIPPLES 


Enots once again lead the way in the National effort HS 35 
to reduce costs, by introduc ing an entirely new type of 
angle lubricating nipple Outstanding features 
include the following | 

@ Made in one piece. 

@ Clear-through way for lubricant 

@ Lower overall! height 

@ All steel, hardened and Cadmium plated. 

@ Available in all standard threads in common 


demand . HS 67 
@ Are cheaper and better 





These nipples are available in the following thread 
sizes 

4’ B.S.F. §°B.S.P. 4°A.N.F. 4°U.N.F. 4&’ B.S.) 
s” BRIGGS. *&” A.N.I fs’ U.N.I i’ BSA 
Retail price for all sizes is 10d. each, compared to 
lid. each for the old type. When ordering please 
use code letters H.S. followed by angle required 


(35’, 67°, or 90°) and thread, e.g., M690 
H.S. 67 4” B.S.P.—Hotset nipple 67° angle with 4 

B.S.P. thread. 

The old type angle nipple will continue to be available 

as well as the range of straight nipples, in similar 

threads to the above 


BENTON & STONE LTD 


ASTON BROOK ST., BIRMINGHAM 6, 
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P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business—not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


y th . ’ PLASTRIP HOUSE 
For your production under way OAKLSIGH ROAD NORTH. LONDON, N20 


and for projects still under Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 


discussion, we can be very useful. 
Bring us in at the design stage and ieincaatliicix . 
x £ £ ; 


/ we can probably suggest improve- nn ~ - - - 
EXTENSIVE GROUND FLOOR 


/ ments or economies; obviate snags 


before they hold up production. We | F A QC - O R Y 


believe in co-operation. Not only does 


ic yor tae ins = | REQUIRED 


/ 

! 

| 

| better job for you. And when it comes 
I 

| 

| 

\ 











to capacity even though we are in WITHIN 50 MILES OF LONDON 


full production, we can probably 
meet your entire programme and FOR ENGINEERING & ASSEMBLY WORK 
we can arrange deliveries to suit PURCHASE OR RENT 


ol equirements, | 
We cv mene | CHAMBERLAIN & WILLOWS 
\ Under strict laboratory control at every stage 23. MOORGATE LONDON, E.C.2 
of production, our Blackheart Malleable CITY 6013 (8 lines) 
Iron Castings are made to such close limit 
accuracy that castings are invariably eee ae 
ready for immediate use on customers’ 
machining jigs. This makes an 
immediate saving in material, time 


and labour. Two 
important 
publications 


on . 
’ s i eid 
on fluid sealing | ==>... ay 
[ REE Pioneer O-Ring Hand Pioneer Oil Seals Cata 
’ book. A comprehensive logue-—Data is in handy 
work containing a mine indexed form and fully 


of information on oil seal itiustrated for the use of 
ng problems engineers and designers 


o1 seas PLEASE 
4 G co LTO 

















NG MOULOIN 


ead Office Cottontree Works, Colne 


NEEA 


OLDBURY, Nr. BIRMINGHAM. Tel. BROadwell 1631-2 | PEONEER 


Wrycoller 411 
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ORPOPATE Magy 


2x9 Manufactured... 





Osborn Best Warranted Steel Files and 
Rasps are available in all the usual 
types, sizes and cuts. The careful 
selection of the steel employed in 

their manufacture, the scientific 
study of the most suitable cutting 

angle, rigid control of heat treat- 

ment and thorough inspection, 
produces files of insuperable 
quality 















Comprehensive stocks available for 
immediate delivery 





FILES AND RASPS 





Specify Osborn Best Warranted Steel Files, and 
look for the “Hand & Heart” brand 


For 







Production! 





Cine t Fa 


- Ff f 






tor 30 years 
| ROLLS ROYCE LTD 
have fitted 


MARSTON 
| RADIATOR 
\ MATRICES 


\ = 


EXCELSIOR LIMITED 





Silver Ghost 









MARSTON 





WOLVERHAMPTON & LEEDS 







(A subsidiary company of 
Imperial Chemical Industries Ltd.) 






MAR. 148 Silver Wraith 
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THE 


DARWINS 


GROUP 


SHEFFIELD »- ENGLAND 


e comprehensive range of the Darwins Group 
ducts is designed to meet the needs of the 
Aircraft,Automobile and Engineering Industries 
and to provide steels for many special ap- 
INlustration shows teeming a ladle of 


steel into ingot moulds 


DARWINS LTD. 
TOOL STEELS - HACKSAW BLADES + PERMANENT 
MAGNETS ~- HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 
CARBON & ALLOY CONSTRUCTIONAL STEELS 


ANDREWS TOLEDO (wire ROD) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 


SHEFFIELD FORGE AND ROLLING 
MILLS CO. LTD. 
CARBON & ALLOY STEEL BARS & SHEETS 


WARDSEND STEEL CO, LTD. 
AGRICULTURAL & TOOL STEEL SHEETS 


EXHAUSTER 





@ Very high 
efficiency @ self- 
contained @ 300 
cu. ft. per hour 
@ low price 
@ weighs only 


‘neni el Pew 
FEENY & 


| JOHNSON 
Deep anodizing hardening of aluminium ta LTD. O) 
for the cordite cartridges used in gas tur! tal WEMBLEY 

has provided full resistance against the | | Phone: WEMbley 4801 & 4802 


chemical erosion involved eS 



































“” Hardened steel rollers used in a cardboard x forming 
machine were found to wear rapidly under t Asiv M E K E L I T 
action of the cardboard Deeply anodized a Hun | 
rollers provided the solution to this aggravat ! »blem | 
| GEARED =—Ke= JOINT 


“ALUMILITE” resists abrasion | INDUSTRIAL 
Aluminium Bar, forgings, extrusions, sand and die ca ’ LIGHTING 


among the many products that we harden and _ se 

corrosion and weal Some where along youl ‘ ere i UNITS 
point where Our patented methods of anodizing prove | 

both production and product We were the first ¢ 

of the major metal finishing processes in this « 


remained first at every progressive step——why 


For wall, bench or machine mounting. Catalogue sent frea on request 


ALUMILITE AND ALZAK LIMITED 
— a MEK-ELEK Engineering Ltd. 4;.,.. 
nN 


PRIORY WORKS, MERTON Tel: Liberty 7641 Grams: 
ABBEY, LONDON S.W.19. Sieeiiieed Uitte tasiin 17, Western Road MITCHAM, Surrey 
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Strength 
Weight 
Shape 





Skilled manipulation of flat steel sheet in 
modern power presses by means of expertly contrived 
dies is a process of manufacture which holds out 
enormous possibilities to the Designer and to the 
Production Engineer. 

A steel pressing has a remarkably high 
strength to weight ratio; it can be die-formed to the 
required shape by one or a short series of pressing 
operations, with very close dimensional accuracy; and 
large or small numbers of parts can be produced 
economically, often at a cost lower than would be 
practicable by any other process of manufacture. 

We are shortly to publish a series of 
leaflets illustrating pressings in current production 
as an indication of our capacity and of the facilities 
that this particular manufacturing process provides; 
copies will be sent to all interested Engineers and De- 
signers who will let us know that they would like their 
names to be included on our mailing list for these 
leaflets. 


This 2000 ton mechanical 
press can produce cold 
pressings up to 25 feet in 
length and between 4” 
and 4” thick according to 
the area of the compon- 
ent. The press is fitted 
with hydro-pneumatic 
die cushions. Here it is 
producing half sections 
for chassis side box 


members, two at a time, 


Please address enquiries to: 















unt JOHN THOMPSON 
ie): MOTOR PRESSINGS LIMITED 


CROUP 


«ve 


WOLVERHAMPTON 


¢ 
*nor-a8™ 
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Pork . oundru. 


wednesburu: Sramts. 


| Friar 


Turner lightweight two- 


stroke supercharged 
Twin-Cylinder Diesel 
Engine. 





Photograph by Courtesy of Messrs. Turner Manufacturing Co. Lid. Wolverhampton. 


lle ee ee oe oe Oe 
AP 180-06 
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PRESSINGS 
TURNED PARTS 
ASSEMBLIES 






in ferrous or non-ferrous metals, 
electro or enamel finishes for the 
Automobile Industry and the Genera! 
engineering Trades 


Component parts or complete as- 
semblies designed and produced 
to the customer's requirements. 


Our technical staff will be pleased 
to advise. 


W.H.BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 


Telephone: ACOcks Green 1197 
Telegrams: “Brisk, Birmingham." 





A COMPLETE SERVICE 
IN PRESSWORK AND 
WELDED ASSEMBLIES 










A complete, efficient 
service is offered in 
pressed parts and assem- 
blies embodying 
with welding 


The same careful attention is given 


presswork 
and machining. 
to both batch and quantity production. 


It will pay you to consult Girdex. 


GIRDEX 


GIRDEX ENGINEERING COMPANY LIMITED 


WESTON LANE, TYSELEY, BIRMINGHAM 11 
Telephone: ACOcks Green 2205 Telegrams: GIRDEXPRES 








G13 
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Holdens 


NITRI 'E “tg 
Mthualles 
STEEL 


21 British Compression Ignition Oil Engines at 
the 1954 Commercial Motor Show had Crank- 
shafts in Nitrided Nitralloy Steel. Verb. sap. 





NI] 
| 


NITRALLOY LTD., ATLAS WORKS, SHEFFIELD, 4 


Telephone : 26646 Sheffield. Telegrams : Nitralloy, Sheffield. 











THE MODERN DIESEL | 


By Donald H. Smith, M.1.MECH.E. 12th Edition. 


The latest edition of this standard handbook has been mainly 
rewritten and enlarged to include reviews of nearly all auto- 
motive-type diesels in current use in Britain, U.S.A., the 
Dominions and on the Continent. Engines for road, railway 
and marine service, for tractor and for many industrial pur- 
poses are discussed. In addition, chapters dealing with the 
theoretical and practical aspects of the diesel as a power 
unit are included. 

8)" x5)". 12s. 6d. ner 


256pp. 210 illustrations. By post 13s. 0d. 


Obte:nabie at all booksellers or direct from 
The Publishing Dept., Iliffe & Sons Ltd., 
Dorset House, Stamford St., London, S.E.1 
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three-way 
service.... 


HERE you see Chimera, 
the three-piece monster of 
classic mythology, slain 

by Bellerophon. A cunning piece of 
moulding this, because the 
beast is shaped like a lion in 
front, a dragon behind, and 
a goat in the midriff. Which 
reminds us of our three-way 
service. We design, we tool, 
we mould : our plant is very 
extensive and we have 

some of the largest 

injection and compression 
presses in the country. 


We daresay we could 
76/558 ia \ encompass a chimeraian 
) 76/559 moulding job for you. 
( 76/568 
») 
: ) 


Please write to us, or give 
us a ring! 


| 
wiring and cable clips... 

to snap into sheet meta! as supplied 

to leading Automobile Manufacturers. Pp L A S T | C y 


One class of many Fastening devices 
B.1.F. | 


manufactured by * Dot’ \ 
moulders to the best people | sinminciar 
CARR FASTENER CO. LTD. Stand No, A320| 


Stapleford, Nottingham Telephone: Sondiecre 3085 - 

@ Weburn Piece. WC.1 Museum 1433 We design, tool and mould for any plastics requirement. Write to: 
Manchester : SO Newton St, Manchester, / Centro! 4057 —E. K. COLE LTO. (PLASTICS) SOUTHEND-ON-SEA, ESSEX 
SOUTHEND 49491 





_—e 





Members of tha British Plastics Federation 
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CLASSIFIED ADVERTISEMENTS 


RATE $6. pe word, minimum 4/-, Each 
paragr ged separ: . Box sumber 
S wor I/-. Ady for the 
May, 1955, issue to hand not 
later than 27th. Ne 
r . 











AUCTIONS 
Freehold Garage and Pilling 
Station, Main road New Milton/Lyndhurst 


I AMPSHIRE 





Ley pumps, garage build and nt 

i: concern For Sale by ” Auction 
April 2iet, Pox & Sons, 44/52, Old Christchurch 
Road, Bournemouth. Tel. 6300 (4995 


BALL BEARINGS 


BAL and Roller Bearings. All types and 
sizes 


Largest stocks; lowest prices. Same 
day despatch. Claude et Bearings. 895-921, 
Fulham Road, London, $.W.6. Renown 6174 
(iat. 24) (4964 


CAPACITY AVAILABLE 
CAPACITY available for Internal and External 
SOn te 
ANOR Engineering Co. A.LD. and A.R.B. 
Approved. 794 Mansfield Road, none 
4955 
I IGHT Alloy Castings. Gravity, Sand, Pressure 
4 Strict Metallurgical and a Control 
Efficient production. Keen prices. Class 1 A.I.D., 
A.R.B.—Slough Metals Ltd., Oxford Avenue 
Siough, Bucks. (Slough 23231) [4844 


PUBLIC ANNOUNCEMENTS 
[ | NIVERSITY of Birmingham 


[)BPARTMENT of Mechanical Engineering 


(GRADUA E School of 
I Related Studies 
COURSE available in the above School 
provides facilities for the study, at advanced 
level of modern developments in Thermo 
dynamics and allied subjects and of their appli 
cations in the general field of the heat engine 
The normal entrance qualifications are an 
Honours Degree in Mechanical Engineering 
together with a minimum of two years of prac 
tical experience in industry. On completion of 
the twelve-month course, commencing on the 
jrd October, 1955, and including nine months’ 


Thermodynamics and 


attendance at the peavereay, successful can 
didates qualify for the award of the degree of 
Master of Science In special circumstances 
applications may be considered from the 


graduates in other Sciences holding satisfactory 
alternative qualifications In the fatter case it 
will usually be necessary for two years to be 
spent in completing the course. The award to 
successful non-graduate engineers is the Diploma 
of Graduate Studies 
THE inclusive fee for the course of study is 
£71 Is. Od. In certain cases where a student 
is not sponsored by an employer, the University 
may consider applications for the remission of 
this fee and, where essential, for the grant of a 
maintenance allowance during the period of 
attendance 
J[PURTHER particulars and application forms 
may be obtained from the Registrar, The 


University, Edgbaston, Birmingham, 15 
FS 


ARNES, Secretary. [4988 
SITUATIONS VACANT 
The engagement of persons answeri these 
advertisements must be made through the loca! 


office of the Ministry of Labour and ‘Nasional 

Service, etc., tf the applicant is a man aged 

18-64 or @ woman aged 18-59 inclusive, unless 

he or she or the employer is excepted from 

the provisions of The oon of Vacancies 
, 195 


'P.HE Rootes Group Truck Plant, in the initial 
stages of an extensive A. ansion programme, 
invite applications for Tool Draughtsmen 
to be te ed on a Ww Tastee of work. 
xc -LENT working conditions with an 
4 attractive salary scale, together with Welfare 
and Staff Pension Scheme facilities, 


pt -EASE apply in peg to the Secretarial 
Department, Commer Cars Limited, Luton 
[4961 


‘THE Rootes Group Truck Plant, in the Bay 
stages of an extensive a 

invite applications from all grades o Droughts. 

ar to i their og J team on a wide variety 
case s and body work 

i XCELLENT working conditions with an 

4 attractive salary scale, topether with Welfare 
and Staff Pension Scheme facilities. 
PY -EASE apply in writ to the Secretarial 


Department, Commer Cars Limited, Luton 
(4962 
AN important occurs for a keen, 
enthusiastic esearch and Development 
Engineer with a — known, large and progres 
sive Engineering mnany in the lands 
A degree in Mechanica Engineering, followed by 
research, des 
*XPERIENCE ‘in the internal combustion 


engineering field is necessary, Unlimited 
possittiitice for advancement by proved ability 
AG 25 to 30 years. ry commencing at 
about £700 per annum. 
Arty Personnel Manager, Box 1735, os 
Automobile Engineer. [496 
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SITUATIONS VACANT 
MPL ae Production Engineering Company 
invite lications for the position of 
ie sis tant C Shief ingineer for the design, research 
and development of high speed internal com- 
bust ion engines, including diesel. 
KNOWLEDGE of carburation and fuel 
injection problems, also ignition and electrical 
equipment is necessary. A degree in EB ering 
and ° sound practical background essential. 
AGE 30-45 years. Salary: £1,000 per annum, 
with service agreement after six months. 
Superannuation pension scheme 


PPLY in strictest confidence to Personnel 
Manager, Box 1736, c/o Automobile 
Engineer [4966 


PPLICATIONS are invited for pensionable 


4 posts as 


A SSISTANT Examiners in the Patent Office 
4 w undertake the official scientific, technical 
and legal werk in connection with Patent Appli 


cation There are a small number of similar 
posts in the Ministry of Supply lications 
may be accepted up to 31st December, 1955, but 
early application is advised as an earlier closin | 
date may be announced. Interview Boards wil 
it at frequent intervals 

(‘ANDI IATES must be between 21 and = 

years of age during 1955 (up to 31 for 

manent members of the Experimental ~o 
Class) and have First or Second Class Honours 
degree in physics, chemistry, mechanical or elec- 
urical engineering, or mathematics. Candidates 
taking their degrees in 1955 may apply before 
the result of their degree examination is known. 
Qt ARTING emoluments in London, including 
\) Extra Duty Allowance for 45}-hour week, 
between £532 and £729 (men), £642 (women), 
according to periods of National Service and 
postgraduate experience, rising to £896 (men) 
and £799 (women). Promotion to Examiners 
£934 to £1,279 (men), £820 to £1,144 (women); 
after 5 years (3 or 4 years in excep 
Good expectation of promotion 
Candidates are recruited 


normally 
tional cases). 
to Senior Examiner 
t selective interview 
A PPLICATION forms and further information 
from the Civil Service Commission, Scientific 
Branch, 30 Old Burlington Street, London, W.1, 
quoting number S$ 128/55 [4994 
N ONSANTO Chemicals Limited have a 
. vacancy in London for a Salesman in the 
Lubricating Oil Additives Group Applicants 
should be University Graduates or equivalent, 
with experience in the Petroleum or Automotive 
industries Knowledge of lubricants field an 
advantage. Sales experience desirable but not 
essential to a candidate with suitable personality 
Age not over 35, Salary according to qualifica- 
tions and experience. Pension Scheme. Apply 
in writing, giving full details of age, education, 
training and experience, to the Chief Personnel 
Officer, Monsanto Chemicals Limited, 8 Waterloo 
Place London, $.W.1. [4986 
‘ALES Executive required in a medium-sized 
'? Company manufacturing accessories for the 
vehicle A The Company has Sales and 
Service Branches throughout the country, and 
the successful applicant would be required to 
control the activities of Salesmen and Represen- 
tatives calling on manufacturers and operators. 
The position offers an excellent opportunity for 
progress in a virile and expanding organization, 
snd the successful candidate should preferably 
have experience in the industry. Please send 
full particulars of age, qualifications and experi- 
ence, with salaries earned, to Box 2728, c/o 
Automobile Engineer. [4985 
A SSISTANT Chief Engineer. 
d 





A N old-established and world famous Midlands 
4 Production Engineering Company invite 
applications from suitable qualified men for the 
position as Assistant Chief Engineer for the 
design, research and development of High Speed 
Internal Combustion Engines, including Diesel. 
A knowledge of carburation and fuel injection 
problems, together with knowledge of ignition 
and electrical equipment, is necessary. A degree 
in Mechanical Engineering and a sound practical 
background in the internal combustion field 
essential 
puis is an excellent opportunity for a man 
between the ages of 30 to 45 years, with a 
knowledge of modern methods and requirements, 
and carries with it a commencing salary of £1,000 
per annum, with prospects of a ge 
ment efter completion of a short per 
wer cyt. service, 
! AFF Superannuation Scheme is in opera- 
jt and every assistance will be given to 
enable a suitable applicant to express himself in 
this type of work. 
PPLICATIONS, which will be treated in the 
f strictest confidence, should state details of 





education, previous positions in chronological 

order, age, and when available 

J{NDORSE envelope :— Personnel Manager, 
4 Box 2730, c/o A . {4987 
A‘ POMOBILE = Design Poin Engineers. 


Men with sound knowledge of vehicles and 
attainments not below O.N.C., are required by 
Ford Motor Company Ltd., of Dagenham, Essex. 
They must be capable of playing an active part 
in progressing new — evelopments. Attrac- 
tive starting salaries will be paid to the right men. 
The posts are permanent and pensionable. Reply 
to Salaried ersonnel Department, quoting 
reference VPE. 





SITUATIONS VACANT 
BEDFORDSHIRE Education Committee. 


LUTON Committee for Education. 


LUTON and South Bedfordshire College of 
Further <= a: 
Pete PF. B.Sc., 


PRI 
PPLIC ATIONS are invited for the following 
appointments in the Engineering + = 
duties to o ist Sep 
(a) Assistant (Grade A) to teach EB ering 
Subjects to students in National rtificate 
and/or Craft courses. Candidates should have 
— aes qualifications and industrial 


Stephenson, 





ex 
(b) po: mom (Grade A) to teach Automobile 
Engineering subjects to students peogering for 


the City and Guilds examinations otor 
Vehicle Mechanics’ and Technicians’ work. 
Candidates should have had wide practical 
experience in the automobile industry and 
should hold the City and Guilds Motor 
Vehicle Technician’s Certificate or equivalent 
qualification. 


AL wARY for both posts in accordance with 
*7 Burnham (Technical) Scale, £450 x £18—£725. 
Position in scale dependent 
experience 

GEND $.4.€, (foolscap) for application form, 
'* which should be returned within two weeks 
of the appearance of this advertisement, to J. 
Corbett, Clerk of the Governors, 63-69 Guildford 
Street, Luton. [4989 


SIMMS" Motor Units Ltd. require a Laboratory 

Assistant for the research and development 
of electronic and electro-mechanical mechanisms 
associated with the commercial vehicle industry. 
H.N.C, or equivalent standard. Apply by letter, 
stating age, qualifications and experience, to 
Personnel Manager, — Motor Units isa. 
ey, 2 


upon previous 


Oak Lane, Finc 
J{NGINEERS, 


DESIGNERS, 
[TRAUGHTSMEN. 


APPLICATIONS are invited for the following 
vacancies in our Industrial Tractor Develop- 
The w will be interestin 
and holds out good prospects for men with soun 
mainecring, ‘powlede ge and initiative:— 
Engineer to take charge of a section 
with Tractor development. Experience 
of tracked vehicle design desirable but not essen 
tial Good working knowledge of heavy 
automotive work is necessary. 
+. there are openings for Designers 


ment Department. 


dealin 


Draughtsmen. 
PPLICATIONS. in writing, should state age, 
education, practical experience, employers, 
salary, etc., to Personne cer, ickers- 
Armstrongs Limited, Elswick Works, Newcastle- 
upon-Tyne, 4. [4992 
UTOMOBILE Engineering Instructor. Ford 


Motor Company Ltd., Dagenham, have a 
vacancy in their Service School for young man 
with good practical experience of automobile 
engineering, backed by at least Ordinary National 
Certificate (Mechanical). Previous instructing 
experience advantageous. Good starting salary 
and prospects. Post permanent and pensionable. 
Reply to Salaried Personnel Department, quotin 
reference RRL [499 


7 LECTRIC AL and Mechanical Engineers are 

v7) required for interesting work on the develop- 
ment of controls for t ic 
systems. Both should be of degree or H.N.C. 
standard and should be competent car drivers. 
The electrical engineer should be conversant 
with the theory and practice of small electrical 
mechanisms, preferably electro-magnetic devices 
in combina with mechanical and hydraulic 
systems, The mechanical engineer should have 
some electrical knowledge and should be familiar 
with transmission systems and chassis installa- 
tions. Please reply, stating age, qualifications 
and experience, to Personnel nager, joreh 
Lucas (Electrical) Ltd., Great King Stre 
Birmingham, quoting teference PM/D/67. (4979 


QTUDENT and Apprenticeship Training. 


priest -CLASS Administrator required, prefer- 

ably graduate engineering, - 25-35, with 
previous experience of academical and practical 
training schemes. Personnel 5,000 plus. Good 
salary commensurate with experience and ability 
East Midlands area. 











wi. — Crane Publicity Ltd., Adam 

House, 1 Fitzroy Square, London, bal" 
4990 

VACANCY occurs in a large Tyre Company, 
London, for a man, aged 25-28, to | be trained 

for the position of Service E 

Engineerin xperience an pane Mg Reply, 
yy qua ualifications and Seperenee, to 2727 
(4983 
prRvcH TSMEN, Sesion, required for 
design and development of tural 
Tractors. salary for men with a and 
experience. Staff Pension Scheme. ritten 


applications, in confidence, to Personnel Superin- 
tendent, Morris Motors Lid., Tractor and 
Transmissions Branch, Drews Lane, Ward End, 
Birmingham, 8. [4984 
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SITUATIONS VACANT 


| 
co IC ” . d b 
LOCATING | Testo biuicn' Freda “RSet | | WILMOT-BREEDEN LTD. 
| | 








Department), Ford Motor Company Ltd., Dagen | 
ham Must be automobile engineers of sound AMINGTON ROAD, BIRMINGHAM, 25 


\ | practical grounding and qualified to at least | 
os Cc 4 ea W Ss | Ordinary National Certificate. Knowledge over- | 
. | seas vehicle usage problems advantageous. Reply | 














to Salaried Personnel Department, quoting 
eng ‘|| ESTIMATING 
for the N OTOR Manufacturers have vacancies for 






Service Engineers Thorough practical 
experience of vehicle servicing should be sup ENGINEER 
AUTOMOTIVE ported by study to at least Ordinary National 
standard 


Certificate (Mechanical Engineering) 








Initiative essential Experience in organization Applications invited for the above 
i he DU $T R Yy of repair work a strong advantage; the vacancies vacancy. 

call for office as well as workshop ability. Salary 

£700-£850, according to _ qualifications and Qualifications 

experience. Reply to Box 2726, c/o Automobile 

Engineer, quoting reference SBE (4982 1, Able to provide preliminary esti- 





mates at earliest stages in design 
procedure working in conjunction 





SITUATIONS WANTED 
NGINEER, 28, Cambridge Graduate, with 
















4 several years’ experience Commercial Vehicle with Design and Development 
Industry. seeks responsible position with Com 
mercial Vehicle Manufacturer pursuing vigorous section and Drawing Offices. 
govqepenent policy, Box 2890, ¢/» een 2. Have considerable experience of 
~ngineer 
Made to customer's specification 6 . press work on small components, 
’ tit UTOMOBILE ye 1 7 l.Mech.E., | projection welding, copper braz- 
nan uan ° wide experience on Chassis an ransmission 
Yq a y Design and Development, Mechanical Engineer ing, and light machine parts, 
For precision parts from the bar ing and Hydraulics, not afraid to work, seeks The position carries adequate 
, responsible position offerin scope and good 
In any metal, particularly those prospects. Age 41. Married Living in Midlands salary according to qualifications and 
All replies acknowledged in confidence Box experience, senior staff status with 
which are not produced by the 2240, c/o Automobile Engineer (4980 contributory and supplementary pen- 
cold head or roll threaded process aooxs sion schemes 
...consult the specialist ESISTANCE Welding in Mass Production Applications in writing marked 
P I By A. J. Hipperson, B.Sc.(Eng.), A.M.Inst.W., “Estimating Engineer’’, to Personnel 
machinists. and T. Watson, M.Inst.W. The ground covered M 
by this book ranges from the first principles anager 








of each process to its scientific application in 
STA _ D414 mass production. Particular reference is made to 
B.1.F. Birmingham design and production requirements, 21s. net 





from all booksellers, 21s. 7d. by post from The 
Publishing Dept., Dorset House, Stamford Street, 


M.C.L. & REPETITION LTD. | tonosSef 8 —— 
POOL LANE * LANGLEY - BIRMINGHAM | SSTHELS in Modem Industry’ i Sompchen WIRE 


General Editor W. E. Benbow. An invaluable 
Telephone: Broadwell 1115 (4 lines) and 1787. guide for engineers, designers and draughtsmen; TH READ INSERTS 












it specifies the steels best used in various engin 
eering applications (bearing in mind the present 
need for economy), deuatibes their general and 
special properties and characteristics, and how 
they may be surface finished for anti-corrosive 
ond other purposes. 42s. net, from all book 
sellers By post 43s. 2d. from The Publishing 
Dept., Dorset House, Stamford Street, London, — 
S.E.1 [ 


. ee y ‘ * 






v 









MATERIAL Handling in Works Stores. 2nd wily 
4 Edition. By L. J. Hoefkens. Shows how 
the use of fork-lift trucks and pallets in industrial 
stores can increase production, utilize floor space 
more effectively, help control of movement and 
reduce costs. Includes a description of a system 
actually operated in a modern factory. 18s. Od 
net from all booksellers. By post 18s. 6d. from 


The Publishing Dept., Dorset House, Stamford sis 
CoO | T ON BAGS Street, London, 8.E.1 FOR NEW DESIGNS 


OAD Transport Law. 9th Edition. By L. D 
FOR SPARE PARTS Etc. R Kitchin, A-M.Inst-T.; revised by BE. kK AND SALVAGE 
‘enloc inables the “non-legal” casil 
Walter H. Feltham & Son Ltd to understand the Ln hee ond’ Reguintons 
imperial Works, Tower Brid Road affecting the construction and operation f 
Telephone: HOP 1784. LONDON, ans commercial and public service seldelon ? Speedy | CROSS MFG. co. (1938) LTD. 


reference to any nae legislation is ensured | COMBE DOWN . BATH 
) Ks | 


by a special system of indexing 6d. net from 
Tel.; COMBE DOWN 2355/6 






Sa Q 


— 







~~ 

















all booksellers or 8s. 10d. by post from The 
ro oo , Dorset House, Stamford Street, 
London, 5.E.1 






























Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD - BINGLEY 
Phone: Bingley 2226 & 12351 






Wake t-te aes! 
Cysil Chobip't 


Stock Aangts 
fiom 5 te /0" 












Grama: ‘Cirelips Bingley’ 


CIRCLIPS 









VISIT OUR STAND D1, B.1.F. BIRMINGHAM 








SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 


ALL TYPES ~ NEW & USED. ASK for LISTS 359.361, EUSTON fo Monson 
det <a 
Phones: EUSten 4661 & 3771 
P ae Lansdewne House 
° ter ., B ,3 
P - “(Citra 1406-75 
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MATERIALLY REDUCES 
MACHINING TIME 
AND COSTS 















“The fine finish obtained with Sulfloid straight 


left n the 


oul permits a minimum of stock to be 
gear for operations 


Say The Gear Grinding Co. Ltd. 


subsequent grinding 





7. 


shaft 
on & 


A constant pinior 
cut for Jaguar Cars 
a Maxicut 2A 






Material; EN 398 ns tensile 
26 teeth ,86 DP. 
23° helix wy Photograph by 


courtesy of The 
Gear Grinding 


Co. Ltd. Shirley, 
B’ham 
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Economic Elegance ed: 


With the increasing importance of the grille as a dominant feature 

of car body design, its production economies assume greater significance. 

A well-designed, one-piece die cast grille will meet all the requirements 
including good proportions, attractive appearance, strength and high finish, 
at minimum cost. 


For complete dependability the die casting should be in MAZAK. 


Available in palletised form to ensure safety and ease in handling 





[prniat Suerr6 ) 


U.K MEMBER OF THE CONSOLIDATED ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37, DOVER STREET, LONDON, W.1 
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will be there 


a. P 
* - f - 8 6 «© 
eh after your castings arrive 


to give you practical advice on problems 





that can arise during machining. I am a practical 


foundryman and my job is to call on customers after our castings have been delivered to sort out 


‘fon the spot’ machine or location difficulties, or to discuss anv modifications re quired during 


long runs. This is another of the extra facilities that you get from Birmal 


Our Research and Deve lopmne nt Staff will give ex perience | help in the de elopment of cast components 


and unbiassed assistance in the sele 


tion of the right allov and casting process Birmal vive you co ope ration 


from start to finish—spec ialised attention before, during and after fabrication. That is why 


caste Fron <EL S 


BIRMINGHAM ALUMINIUM CASTING (1903) COMPANY LIMITED 


BIRMID WORKS SMETHWICK 40 BIRMINGHAM 


YOU GET MORE THAN A baneciipied FROM 


*BRirmal supply see ag um and mad 





cesium castings in the sand 
gravity die and pressure due 


processes, and 2ir 








